jjy  V  D  u  7-7  /  7  n 


REPRODUCED  BY 

BRANCH  OF  MINERAL  CLASS 'IfflCATIOS 

ROCiOf  MOtlHTAiN  REGION 


Index 

Page 

Preparation  of  stratigraphic  pactions » ^ 

Abstract  of  the  section o.o»o. • 

Complete  description  of  section-.... • - 

Pleading » " '"  ^^ 

Bed  description ».»• o....« ••  ' 

Order  of  rock  description • ^^ 

Punctuation  . . . . «.  o » ^ , 

General  advice  on  composition  and  s  tyl© ....»..«.  JO 

Coluionar  sections  » • •  ••' ^. 

Written  description • ,,..... c  j( 

Graphic  section J^ 

Co:rrelation  charts  ...........  o '^^ 

Abbrevi.jtions  ..u...... • 


FOR  UUm  SI^TES  GOVEf?-:Ef;T  UZt  ONLY 


DESCRIPTION  AND  SAMPIJMn  OF  TTTE  ROCKS 
OF  THE  PHOSPHORIA  FOMATION 
by 
V.  E.  McKelvsy 


Index 

Pate 

Spacing  of  intersections  . . » o . . » « .  <> . .     ' 

Trenching 0..00. .•.».... •••- 

DejDth  required ...«. » 

To]X)graphic  setting  and  manner  of  excavation , , . , . «,       r 

Tronch  records «,«•..• > 

Sampling  ...» <..- * 

Portion  of  Phosphoria  formation  to  be  sampled 1^ 

Thickness  of  units  to  be  sampled ....o 

Nature  and  size  of  sample 0. 7 

JMinbering  of  s  amples  --  '^ 

Labelling o 

Crashing  and  quartering » ..,e.c «' 

Hand  specimens .«  '' 

Disposition  of  samples <.,^..^.  '' 

Saaple  records  c....»« .00., 

Rock  description .0..0.... 

Classification  of  the  rocks  of  the  Phosphoria  formation -■'  ' 

Features  to  be  described 

Use  of  table  for  field  description  of  rocks  .c  i. 

Unit 1  ^' 

Sample  number v^...«»   1 

Thickness  of  unit 

Dominant  rock  types .••«.--   - 

Nature  of  contact  with  unit  below • 1!> 

Fossils •••••• o.c. 

Hand  specimens ^- 

Kock  names  and  symbols ...••  I6 

Thickness  cf  beds  1^) 

Sub-texture ....• ...••.«  "^  '^ 

Sub-conqpos i tion  .«.v 

Hardness ^ i> 

Color IB 

Thickness  of  bedding  1' 

Size  and  shape  of  fragments .^ 

Reaction  to  HCl , . j- 


DESCRIPTION  AID  SAMTLII^^G  OF  THE  ROCKS 

OF  TTiE 

PHOSPHORIA  FORMATION 

by 
V,  E.  HcKelvGy 


r  .  t ,.  v.i,^  r  vrvtn,  few  jJiearB  the  phosphatic  shale  member  of  the 

I  be  sampled  and  described  at  many  localities  in 
'tall,  Because  the  samples  and  descriptions 
..j.^^d  by  many  different  geologists,  * ■  -  ^ - cessaiy 
y   in  teSTiinology,  completeness  of  des     ^-ns  arjd 
of  sc  not  be  achieved  unless  the  participating  geol* 

^uo  V.  ;:  procedureso 

arein  re        for  sampling,  field  descr 

" .  sections  will  produce 
/  those  engaged  in  the  ^ 
ko  As  they  are  baaed  upon  some  years  experience,  not  only  of  my  own, 
out  of  others  working  on  the  problem,  1/  they  are  believed  to  be  in  usuble 
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structural  or  stratigraphic  conditions  may  require  a  wider  spacing  of 
intersections  in  certain  areas »  In  such  eases  an  effort  should  be  made 
to  obtain  at  least  two,  and  preferably  three,  intersections  in  a  given 
area,  so  as  to  provide  some  basis  for  checking  results,  even  if  the  inter- 
section must  be  spaced  at  intervals  of  less  than  3  miles » 

TRENCHING 

Because  natural  exposures  of  the  phosphatic  portions  of  the  Phosphoi'ia 
are  rare  over  most  of  the  region,  because  no  suitable  method  is  yet  avails 
able  for  satisfactory  coring  the  phosphatic  j>ortions,  and  because  the  cost 
of  tunnaling  is  prohibitively  high,  the  phosphatic  beds  in  most  places  raiist 
be  sampled  in  trenches  o 

Depth  required 

Ev3n  trenching  is  costly  and  often  doss  not  produce  a  satisfactory 
exposures  for  over  much  of  the  region  the  overburden  is  5  to  more  than  .30 
feet  thick  and  the  bedrock  below  is  physically  and  chemically  weathered 
to  a  greater  or  lesser  degree*  It  is  often  difficult  to  tell  vhather 
bedrock  is  exposed  throughout  a  trench.  Some  beds,  like  certain  hard 
limestones,  are  more  resistant  to  weathering  than  others  and  may  sppear 
relatively  fresh  in  the  trench  wa3J.  at  depths  where  less  resistant  inter-- 
bedded  muds  tones  are  so  weathered  as  to  have  lost  all  bedrock  character- 
isticso  Care  rriust  therefore  be  taken  to  see  that  the  trench  yields  th© 
best  possible  exposure »  In  many  places  this  will  mean  digging  the  trench 
to  the  greatest  depth  possible — to  the  point,  in  other  words,  where  ' '  ar 
deepening  is  i-ict  possible  because  the  spoil  cannot  be  removed  or  be 
the  bedrock  is  too  hard  to  permit  further  excavation  without  resorting 
to  blasting.  True  bedrock  may  often  be  distinguished  from  soil  or  mantla 
by  presence  of  bedding,  relative  hardness,  accordance  of  dips  with  tliose 
over  tha  rest  of  the  trench  (weathered  rock  has  a  tendency  to  slump  dovm- 
slope) »  Generslly  if  there  is  any  doubt  as  to  whether  the  bedrock 
is  exposed,  it  is  not  exposed,  and  the  trench  should  be  deepened  if  ->nF.N'M,o 

Topographic  setting  and  manner  of  excavation 

Trenches  can  be  excavated  by  hand  or  by  bulldozer  (preferably  one 
equivalent  in  size  to  a  D?  or  D8,  and  equipped  with  an  angle  doser).  The 
bul3.dozer-trench  is  preferred  because  it  can  be  dug  to  a  greater  depth 
and  provides  a  wider  exposure.  The  great  depth  attainable  (over  30  feet 
by  bulldozer  compared  to  a  depth  of  about  12  feet  practical  to  attain  by 
hand  methods)  greatly  increases  chances  of  eaq^osing  relatively  fresh  b- 
rock,  and  the  vjider  exposure  provided  may  reveal  ixTegularities  in 
stratigraphy  or  structure  not  ordinarily  seen  in  the  limited  exposure; 
a  hand  trench.  In  addition,  the  roomyness  of  the  bulldozer- trench  makea 
for  much  more  efficient  and  accurate  description  and  sampling  than  is 
possible  in  the  cramped  quarters  of  a  hand  trench© 


Bulldozer- c-ranciiss  snculd  be  dug  on  tns  iicrizoriuaJL  or  as  cios©  to  the 
horison*;el  as  possible,  for  generally  irregularities  in  the  bedrock  surface 
are  of  such  magnitude  that  it  is  necessary  to  gouge  out  deep  holes  in  parts 
of  the  irenchi  if  the  trench  is  not  begun  on  the  horisontal,  the  uphill 
slope  o:?  these  holes  may  beccmie  too  steep  (i.e*  more  than  about  25  degrees) 
for  the  bulldozer  to  negotiate o  The  trenches  should  be  located  nearly 
perpendicular  to  the  strike  of  the  rocks  and  best  results  will  be  obtained 
if  it  ijj  dug  along  a  steep  (25  degrees  or  more)  slope,  both  because  the 
thicknesss  of  cover  (and  the  depth  of  weathering)  is  likely  to  be  less  en 
such  a  {slope  and  because  the  bulldozer  operator  can  remove  the  waste  more 
efficiently.  A  convex  slope  generally  is  not  as  favorable  for  a  trench 
site  as  a  concave  one  and  if  the  slope  is  concave  the  trench  should  be 
located  well  above  the  base,  if  not  actually  at  or  near  the  top.  If  the 
slope  i:3  concave  in  ihe   hoirtzontal  plane  (as  is  often  the  case  where  a 
weak  foifBiation  lies  between  two  resistant  ones  and  ^ere  all  are  steeply 
inclines!)  thick  talus  may  be  expected  at  one  or  both  ends  of  the  trench 
and  it  Is  best  to  choose  a  level  on  the  slope  at  which  the  concavity  is  at 
a  minim'iT., 

Hciiicl  trenenes  nay  be  required  in  areas  not  accessible  to  a  bulldozer 
or  when,  as  is  often  the  case  now,  a  bulldozer  cannot  be  hired,  or  when 
it  is  necessary  to  expose  gently  dipping  bedso  Like  bulldozer  trenches, 
hand  tr<3Rches  will  be  most  successful  if  located  on  cr  at  the  edge  of  a 
steep  slope  (in  sharply  dissected  areas  of  high  and  steep  slopes  bedrock 
may  be  -ulosest  to  the  surface  at  the  very  crests  of  the  ridges)  but  of 
course  the  slope  of  the  hand  trench  itself  can  be  steeply  inclined o  Where 
a  hand  trench  is  to  be  dug  down  slope,  excavation  should  be  begun  at  the 
top  of  the  slope,  so  as  to  prevent  accidental  backfilling;  the  waste  should 
be  disc  arded  in  such  a  way,  of  course,  that  it  will  not  need  to  be  rehandled 
as  the  trench  progresses o 

Haid  trenches  cannot  be  dug  efficiently  on  most  heavily  wooded  slopes 
partly  .:)9causo  of  the  time  'consumed  in  cutting  down  trees  and  roots,  but 
also  because  the  overburden  is  generally  too  deep  (the  depth  of  the  soil 
cover  i3  atte3t«d  to  by  the  very  presence  of  the  forest).  The  trees  aro 
not  an  obstacle  to  a  bulldozer,  however,  and  in  fact  wooded  slopes  are  apt 
to  be  good  bulldozer  sites,  for  though  a  few  feet  of  soil  is  required  ^^<  ■ 
the  groz/th  of  the  forest,  the  latter  helps  stabilize  the  slope  and  pre 
'smenfc  of  talus,  so  that  bedrock  is  often  within  20-30  feet  of  the  e 

In  locatirg  either  a  hand  trench  or  a  bulldozer  trench  it  is  i: 

choose  a  site  which  either  contains  a  few  patches  of  natural  r-' 

the  phosphatic  shale,  or  abundant  phosphatic  shale  float,  or  ' 

or,  if  spots  containing  none  of  these  can  be  found,  a  site  at  least  near 

good  outcrops  of  the  adjacent  formations o 


Both  hand  trenches  and  bulldozer  trenches  are  apt  to  cave,  especially 
during  and  shortly  after  excavation,  a  thaw,  or  a  soaking  rain,  A  hard 
hat  should  be  worn  at  all  times  when  working  in  the  trench  and  one  eye  and 
both  eai's  kept  trained  on  the  slope  overhefid.  Slide  danger  is  greatest 
in  bulldozer  trenches  exposing  coarse  talus.  Caving  can  be  minimized  by 
cutting  the  uphill  bank  on  a  slope  of  about  60  degrees  rather  than  vertical 
interva3.s  of  10  or  15  feet. 

It  is  scmetimes  not  possible  ^oo  expose  the  complete  section  in  one 
continuous  trench  so  that  the  section  must  be  pieced  toge-Uier  from  two 
or  more  trenches,  A  section  so  measured  is  entirely  adequate  but  the 
trenches  must  overlap  stratigraphically  and  at  least  one  key  bed  must  be 
exposed  in  the   overlapped  portions o 

Trench  records 

Two  records  will  be  prepared  on  each  trench,  one  showing  the  location 
of  the  trench  and  the  relation  of  the  portion  exposed  to  the  overlying  and 
underlying  formations  (p»  5)  sand   tiie  other  showing  the  time  required  to 
complete}  the  various  phases  of  work  on  the  trench,  including  digging, 
sampling!;,  description,  (po  6)  etc.  A  sketch  (on  a  scale  of  SO  feet  to  the 
inch)  showing  the  trench  plan,  accompanied  by  a  vertical  section  showing 
its  depvh  and  the  depth  to  bedrock  at  several  points  along  the  trench 
should  also  be  prepared o 

SAMPLING 

Portion  of  Phosphoria  formation  to  be  sampled 

Thi3  full  thickness  of  the  phoaphatic  shale  member  should  be  sampled 
at  every  locality,  including  beds  that  may  not  appear  phosphatic  as  well 
as  thos.2  obviously  phosphatic*  Whore  the  phosphatic  shale  member  is  not 
a  clearly  defined  unit,  the  entire  phosphatic  and/or  dark  colored  part 
of  the  Phosphoria  formation  should  be  sampled;  or  stated  differently,  rV-r 
the  liglit  colored  limestone,  quartaite,  and  chert  sequences  near  the  t 
and  at  the  base  of  the  Phosphoria  should  be  excluded »  Phosphatic  zones 
within  and  especially  above  the  Rex   chert  should  be  sampled  also,  but  it 
will  nob  be  necessary  to  sample  the  apparently  non«phosphatic  beds  of  th'.- 
Rex  unless  they  lie  between  phosphatic  beds  and  are  less  than  the  combined 
thickness  of  the  adjacent  phosphatic  beds. 

The  limits  of  each  unit  chosen  for  sampling  should  be  marked  by  c 
s  ten-p3nny  nail  at  the  appropriate  spot  in  the  trench  wall  at  the  top 
base  of  the  iinito  The  number  of  the  sample  should  be  written  on  a  shl 
tag  placed  on  the  nail  at  the  s tratigraphic  base  of  each  sample <, 


state:  Ivyoning      County:  Lincoln      Date:  7-1-1*8  to  7-l6-ii8 

Trench  name  and  nuiriber:  Rock  Creek        Geologist:  FMC  RPS 

T«  23  N.,  R.  119  W„,  SE-J  Seco  19-5  Tidies  N  of  I^gget,  Wyo, 

Structure:  East  Limb  of  North  Pitching  Dempsey  anticline 

Length  of  trench:  186  feet   Av.  depth:  lU  feet    Its  strike:  N  B,^^\i 

Time  retjuired  to  dig:  20  hrs.  BoDo   Time  required  to  sample:  80  hrs. 

36  hrs.  labor 

Samples  and  beds  numbered  frcsJi  bot'bom  to  top* 
Sample  numbers:  5U2-RMC  to  600-RMC,  1068-.DPD  to  11U8-DFD, 
1520«RPS  to  155U-RPS 

Thickness  of  beds  exposed:  156„8»     Strike:  N  15°E     Dip:  75°S 

Total  t„iickness  of  phosphatic  shale  members  132«li' 

Descripbion  of  uppermost  Wells  formation.       Rock  name*  Lisiestone 

Thickness:  ll4.o3  exposed    Strike:  M  IB^E     Dip:  75°E 

Stratig:£*aphic  distance  from  end  of  trench  to  highest  Wells  outcrop:  58 » 

|2i    Nature  of  contact  between  Wells  and  Phosphoria  fomations:  gradatio; 

Distinctive  beds  within  100»  of  bottom  of  phosphatic  shale:  2»  cherty 
whit«  Is  bed  72  feet  stratigraphically  below  base  of  phos,  shale. 

Fossiliferous  horizons:  0,9   bed  of  highly  fossiliferous  Is,  10'  b-loir 
phos.  shale o 

Description  of  Rex.     Rock  name:  Chert  and  cherty  limestone 

Thickness:  12.1  exposed      Strike:  N  IS^E     Dip:  75°E 

Stratigraphic  distance  fi^om  end  of  trench  to  lowest  outcrop  of  Rex:  U2» 

Nature  of  contact  between  Uex  and  phosphatic  snaie  members:  sharp  to 
conformable. 

Distinctive  beds  within  100*  of  top  of  phosphatic  shale:  0.0^'  jQ±±i.LC 
chert  layers  U*  and  10'  above  phos.  shale 

Fossiliferous  horizons:  2»  gastropod  layer  5U'  above  phos.  shalSo 
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Thickness  of  units  to  be  sampled 

Separate  samples  should  be  collected  from  each  lithologic  unit  Oo5 
foot  or  more  in  thickness  or  from  smaller  units  which  occur  as  partings 
between  lithologic  units  which  are  0,5  foot  or  more  thick;  lithologic  units 
less  than  OS  foot  in  thickness  occurring  in  sequence  can  be  grouped  togetiier 
and  a  thickness  of  0»5-l«0  foot  included  in  one  sample »  Lithologic  units 
5  feet  or  more  in  thickness  should  be  divided  into  two  or  more  parts,  so  that 
no  more  than  5  feet  is  included  in  one  sample. 

Nature  and  size  of  sample 

Each  sample  should  be  cut  from  a  channel  or  bench  3-ii  inches  deep  and 
6-8  inches  wide,  which  will  produce  15  to  UO  pounds  of  rock  per  foot  of 
channel^  the  dimensions  of  the  channel  should  be  larger  in  rocks  jointed  in 
such  a  iianner  that  the  edges  of  a  channel  cut  in  them  are  jagged  or  irregular 
and  can  be  smaller  in  rocks  in  which  a  relatively  smooth-walled  channel  can  be 
cuto  The  channel  likewise  should  be  larger  where  a  sequence  of  samples  is 
to  be  cut  from  thin  units  than  where  they  are  cut  fx'Oin  thick  units o  No  sample 
should  weigh  less  than  12  pounds,  regardless  of  how  thin  a  unit  it  represents. 
Special  care  should  be  taken  to  see  that  the  sample  is  representative  of  the 
unit  f r<Mn  *diich  it  is  takeno  The  channel  can  either  be  normal  to  the  strike 
and  dip  or  at  an  angle  to  either  the  strike  or  dip,  depending  upon  the  orien* 
tat ion  of  the  trench  with  respect  to  the  structure,  as  well  as  the  type  and 
degree  of  development  of  the  jointingo  The  channel  must  be  cut  on  a  sinfle 
plane,  whatever  its  orientation  may  be,  so  as  to  obtain  equal  parts  st. 
graphically  of  the  entire  unito  If  this  cannot  be  done,  the  urdt  shouia  vci 
further  subdivided  into  parts  in  each  of  which  a  channel  and  a  separate 
sample  can  be  cut  in  a  single  plane o 

Numbering  of  samples 

Beginning  during  the  'liQ  season,  samples  will  be  numbered  cons. 

beginning  with  No,  1  and  extending  on  as  high  as  may  be  necessaryo  -^ .  iy 

will  be  alloted  a  series  of  numbers  for  use  during  each  seasono  Each  sample 
will  be  further  distinguished  by  the  initials  of  the  man  who  collected  it, 
so  that  the  sample  number  will  read,  for  example,  920RMC  or  921  RAH.  ^'^'  ■ 
specime}is  should  be  given  the  same  serial  number  as  the  channel  sample 
accompajiied  also  by  a  letter,  ass  920a  RMCo 

Each  group  of  samples  from  a  single  locality  will  be  assigned  a  lot 
number  T/hen  it  is  received  for  crushing  in  Montpelier* 

Labelling 

Ea«ih  sample  g aould  be  labelled  in  three  places:  1)  with  a  .      ncil 
on  the  outside  of  the  sample  sack  itself,  2)  in  pencil  and  in  inJ 
shipping;  tag  tied  to  the  draw  strings  of  the  sack,  and  3)  in  pencil  and  in 
ink  on  a  paper  label  which  is  rolled  into  a  tube,  then  bent  in  half     " 
inside  ihe  sacko  To  protect  the  inside  label  from  loss  or  damage,  _... 
should  l^e  tied  just  above  the  rock  and  also  at  the  top;  the  label  is  ti  . 


placed  in  the  pocket  between  the  two  tieso  If  the  sack  is  too  fall  to  be 
I     tied  in  this  way,  the  label  should  be  placed  in  the  neck  of  the  sack  at 

the  tie-string  and,  after  carefully  folding  the  sack  around  it,  tied  so  that 
the  label  will  be  held  securely  in  the  fold  at  the  neck  of  the  sacko 

Crushing  and  quartering 

Ordinarily  each  sample  will  be  brought  into  Montpelier,  Idaho,  where  it 
will  be  mechanically  crushed  to  minus  one-quarter  inch  mesh  and  split  to  10 
pounds o 

If  the  trench  is  far  from  a  road  it  may  not  be  practical  to  transport 
samples  away  from  the  trench  without  crushing  and  splitting.  In  this  case 
the  rock  fragments  should  be  broken  to  minus  one-quarter  inch  size,  coned 
and  quartered  on  a  sampling  canvas  or  in  a  Jones  splitter  until  reduced  to 
10  pounds  (in  coning  and  quartering  opposite  quarters  of  the  cone  are  re- 
tained and  re-coned  and  re-quartered  until  reduced  to  the  desired  si8e)o 

Hand  specimens 

A  hand  specimen,  which  will  be  used  both  for  megascopic  and  microscopic 
examination,  should  be  collected  from  each  unit  sampled*  Its  label  (on 
outside  of  envelope)  should  show  the  dist-ance  above  the  base  of  the  unit  from 
which  ii;  came  as  well  as  the  unit  number,  the  formation  and  geographic 
location,  a^  in  the  following  examples 

^  Locations   Big  Sheep  Gulch 

Formation:  Phosphatic  shale  member, 
Phosphoria  formation 

Unit  Noc.:   P-26 

Sample  No,:  83IGEW 

Distance  above  base:  O08  feet 

Disposition  of  samples 

Though  most  of  the  geologists  engaged  in  work  on  western  jAios^iate  will 
not  be  concerned  with  the  actual  shipnent  of  the  samples  beyond  rer.evsl  froai 
the  trench  site,  it  may  help  all  to  know  what  is  done  with  the 
what  parts  are  saved  for  study o 

Afiier  coarse  crushing  and  quartering,  (to  10  pounds  of  minus  one-qum 
inch  mefih  material)  all  samples  ai*e  shipped  to  our  chemicRl  la' 

Denver^  There  each  sample  is  split  into  two  parts,  one  of  whi. . 

to  about  3^  pounds  (one  quart)  and  stored  without  further  grinding;  the 

other  p  '  to  about  3a  pounds  and  ground  to  minus  20  rr 

(about  , ,.,^..  ;^ ., ,.  of  the  minus  20  mesh  material  is  cut  out  en;^  ,*......  jo 


minus  80  mesh  and  the  remainder  of  the  minus  20  mesh  sample  is  storea  vxxncu-& 
further  treatmento  The  minus  80  mesh  material  Is  shipped  for  chemical 
analysis  to  the  laboratories  of  either  the  Tennessee  Valley  Authority  or 
the  Bureau  of  Mines.  Large  amounts  of  both  minus  one-quarter  inch  mesh 
and  minus  20  rae^h  material  are  therefore  available  for  petrographic  study 
or  other  analysis  (including  density  determinations >  spectrochemical 
ancdysis,  heavy  mineral  studies,  etc). 

Of  the  original  sample^  that  portion  ranaining  after  reduction  of  our 
sample  to  10  pounds  is  shipped  to  the  Albany  laboratory  of  the  Bureau  of 
Mines  for  metallurgical  study, 

Sa^Tjplo^rscords 

The  attached  record  (p.  10)  (showing  lot  number,  field  sample  number, 
locality,  date  cut,  type,  weight,  map  reference,  type  of  rock  and  fonnation 
from  which  cut)  is  to  be  kept  primarily  for  the  benefit  of  the  Denver  chemical 
laboratory.  It  should  be  made  out  in  the  field  in  duplicate  and  the  samples 
entered  in  stratigraphic  order  from  oldest  to  youngest  from  bottom  to  top 
of  the  page© 

A  check  list  (p.  11)  will  also  be  kept  of  samples  from  each  locality o 
This  list  is  to  show  the  date  each  sample  is  cut,  when  it  is  received  in 
Montpclier  for  crushing,  when  it  is  crushed,  and  when  it  is  shipped.  This 
list  is  to  be  made  up  at  the  trench  at  the  time  the  samples  are  cut  and  then 
delivered  with  the  samples  to  the  crushing  lab  in  Montpelier, 

Each  geologist  should  keep  a  record  in  his  own  notebook  of  the  sample 
numbers  he  has  used,  the  date  they  were  described,  and  the  locality  fi^csn  which 
they  come.  Each  sampler  should  keep  a  similar  record » 

These  various  sample  records,  of  ^ich  there  seem  to  be  a  multitude,  have 
been  found  necessary  to  help  prevent  duplication  and  loss  of  sam-" 
records  themselves  will  of  course  not  prevent  duplication  or  loso 
will  help.  It  will  be  the  responsibility  of  each  party  chief  to  see  t'r : 
each  sample  is  properly  numbered  and  handled,  that  no  number  is  used  t- 
that  none  of  these  assigned  to  him  are  omitted,  and  that  no   samples  ar 

ROCK  DESCRIPTION 

The  field  description  of  the  rocks  of  the  phosphatic  shale  is  of  si:ir,2i  -1 
importance  because  1)  many  of  the  beds,  if  properly  described,  can  be       ted 
over  great  distances,  and  2)  the  lithology  is  of  great  interest  t 
cemed  with  mining  and  processing  the  rock.  Our  object  on  the  on 
therefore  to  achieve  in  words  and  figures  what  the  portrait  artist  u 
lines  and  shading— each  bed  may  be  compared  to  a  face  wliich  must  be  skaoched 
in  such  a  way  that  the  same  face  can  be  recognized  again  even  if  seen  from 
another  angles  On  the  other  hand,  our  aim  is  to  describe  the  rocks  in  toma 
such  that  mining  and  metallurgical  engineers  can  predict  how  the  rocks  will 
react  under  certain  conditions.  Both  oblectives  require  a  consistent  usa  of 
terminologyo 
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12 
Classification  of  the  rocks  of  the  Phosphoria  formation  2/ 


2/  The  reader  should  study  the  recent  series  of  articles  by  F.  Jo 
Pettijohn,  R.  R.  Shrock,  and  Po  D,  Krynine  published  in  the  Journal  of 
Geology,  volo  56,  No.  2  in  March  19)48,  to  acquire  a  thorough  understanding 
of  the  problems  of  classification  of  sedimentary  rocks. 


Rocks  of  the  Phosphoria  and  adjacent  formations  consist  of  misrbv.-- 
three  types  of  materials;  chemical  sed:\jnents  (dominantly  phosphate,      ■?, 
dolomite  J  and  chert  but  locally  including  minor  amounts  of  pyrite  or  ms;- 
si  gisuconite);  detritus  (quartz,  clay,  '    f eldsp  ■   -    : 

si..^  ,..._ ,-.„jo  organic  matter) a  These  three  types     ieriaj.    _    a 

envisioned  as  occupying  the  comers  of  a  ternary  diagraa,  on  which  poin' 
representing  the  composition  of  most  Phosphoria  rocks  would  be  scatterec 
the  interior  of  the  diagram  and  few,  if  any,  would  fall  at  the  comers » 
of  these  materials  are  of  silt-  or  clay-sise.  though  sand-sized  particles  do 
occur  in  parts  of  i^e  field*  In  addition  some  of  the  chemical  pai  " 
(expecielly  the  phosphates)  are  structurally  aggregated  into  oolit-.. ,   .30- 
lites,  or  similar  forms  which  give  a  coarse«terbured  appearanceo  Except  for 
some  of  the  cementing  raaterialj  which  may  have  been  of  secondary  crystalli- 
sation, all  of  ttie  sediments  are  of  mechanical  deposition—even  the  chemical 
precipii^tes  such  as  calcite  and  phosphate  ^ere  deposited,  once  they  were  pre- 
cipitated from  solution,  in  the  same  manner  and  were  sub;3ected  to  the 
amount  and  kind  of  reworking  by  bottom  currents  ae  the  detritus  and  bu>.u.._.^  >c 

For  purposes  of  classification,  organic  irjatter,  which  is  d     It  to 
evaluat'     oitatively  even  in  the  laboratory,  much  less  in  th--  ^ x^id,  ^'- 
be  disi..,    i  and  the  sediments  considered  to  be  of  two  types:  ch*2mic 
c.etrital^  The  reck  name  of  the  chemical  sediments  will  be  derived  from  the 
name  of  the  mineral  forming  more  than  $0  percent  of  the  rock  3/  (or  forming 


3/  The  phosphate  mineral  is  francolite  or  cellophane,  which  is 
lOCaO . 3P20$ * CaF , CO2 


the  dominant  '" "'  '.^   other  minerals  comT^-"-^-  -nore  t^•  ■  ^^  r^^-^^^. 

ix)ck)  and  wii.       fied  by  adjectives  r     ating 
up  more  than  20  percent  of  the  rock.  The  rock  name  of  the  detrital 
v/ill  be  based  upon  texture  and  qualified  b-  -'-  '-ctives  in  the  c -- 
the  chemic-3l  rocks  c  Because  the  different      of  the  finest- 
detrital  rocks  is  too  difficult  to  attempt  in  the  field,  the  silt: 
c"  ally  will  be  grouped  in  th     rral  te      '' 

iiL_,  .        rrd  to  the  physical  behavi-     the  rt 
and  dr;,^ 

rn.:.  .-.in<y  <>ie  rocks  in  this  way,  the  Phosphoria  formation  and  p^.lncert 
forn:  In  six  pure  rock  types  1  phosphate  rock, 

chert,  laudstone  and  sandstone;  36  types  composed  principally  ci  n.ijiuurci  oi 


two  nii  "as  phosphatic  iiiaestone,  dolomltic  m  3,  cherty  phosphate 
rock,  c  ,_.  _.__jC6ous  sflJidstone,  etco:  and  216  possib^o  x-ck  types  in  which 
three  minerals  each  occur  in  amoiints  of  more  than  20  percent  cf  the  rockc 
Generally  it  will  not  be  possible  to  differentiate  the  three-mineral  rock 
types  in  the  field  ard  for  practical  purposes  we  may  consider  that  we  are 
dealing  with  the  36  types  in  which  two  minerals  are  dcninsnt. 

Attention  should  be  called  to  the  fact  this  cxaGui^icarit-    "  "  ■.23 
certain  rock  names  foznerly  in  common  use — shale  (which  where  ;_ 
defined  consisted  of  a  fine-grained,  fissile,  detrital  rock)  oolite  and' 
pisolite o  These  names  (which  are  based  upon  structural  featurei>)  were 
abandoned  prior  to  the  l^ii?  field  season  with  some  misgivings,  for  they 
are  easy   to  use  in  the  field »  Little  difficulty  was  encountered,  however - 
in  describing  the  rocks  without  using  these  names,  Ti\ough  the  tern*  <     is 
discarded  as  a  rock  name,  it  may  and  will  continue  to  be  used  as  a  ivi. 
name,  as  the  "phosphatic  shale  member »"  The  usage  of  the  term  "sh^le"' 
this  sense  for  a  group  of  fine-grained,  thin«bedded—aiid  not  r      i\v 
f issila-^etrital  rocks,  is  so  firmly  entrenched  in  stra*-^  -'^"- 
tui-e  that  it  would  be  useless  to  try  to  change  it,  even  :■ 
tx>  do  soc 

Features  to  be  described 


-  -3S 


In  addition  to  the  rock  name,  which  will  oraxnai-xy  bs  the  laoc 
(at  least  mentally)  in  the  description  of  a  rock,  a  number  of  other 
are  to  be  described  about  each  rock  sampled.  These  include  the  thickness 
of  the  rock,  its  sub^tezture  (i«8o  textural  features  not  entering  i.r/ 
rock  name),  sub-composition,  hardness,  color,  thickness  of  bedding,  g^..  .:jid 
shape  of  fragments  (naturally  developed  in  the  exposure  because  of  Jointing 
or  fracturing  of  the  rock)  reaction  to  HCl,  n«;ture  of  contact  with  r : 
below,  and  any  fossils  which  the  rock  may  contain,  A  table  ^^      "^'-^ 
prepared  for  the  use  of  the  geologist  in  describing  these  fc  j 

meaning  of  them  can  best  be  discussed  in  connection  with  instructions  for 
the  use  cf  that  tshj.^.. 


u 


se  cf  table  for  field  description  of  rocks 

The  table  for  field  description  of  rocks  is  to  be  used  for  sys-t-r.st:- 
cally  recording  observations  on  the  rocks  saoipledo  The  descripti' 
unit,  as  set  >'^  --  the  table,  occupies  two  horizontal  divisions 
].ine  of  each      on  is  filled  out  according  to  the  headings  a 
of  the  page«  An  entry  should  be  made  in  each  space;  if  the  featu: 
f or  in  the  heading  is  not  present,  a  check  vrsik   line  should  " 
place  of  the  description,  signifying  that  the  feature  was  lo..  .. 
not  foundj  if  it  was  not  checked  or  not  determined,  "n,c«"  or  "n.c 
'PP  ,,-..,<  •  .s„,     opriate  space*  Most  features  observable  ^ 
^^~  nder  appropriate  headings,  but  any  observ     '  ^re 

that  cannot  be  classified  under  one  of  the  headings  should  be  c        en 
the  bac'   "  "^     ^o  Such  supplementaiy  dsscriptione  lea  into 

lihose  1  iv  n   circled  footnote  placed  in  M-      v.wi..,ui. 
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Unit 

The  term  "unit"  is  used  here,  for  want  of  a  better  terna,  for  the  rock 

"-■'=-'  '■--'' ^"•-■---  ~-^  ■•■■■-  --■  ■   -■-  ■<-    -fine  the  strr-' ^  '  : 

ad  will  cons  tIc 

bed  of  imif  orm  lithoiogy  and  bounded  by  a  bedding  plane  at  the  top  and  be 
~" —       ''3tof  sev  ■  -=  '  ■  '  •  ^   '  •  "■' 
aracter  ti 
leyer        jg   a  gradation  in  li-        Begin  the  r 

unit  _-  ..._  . _._  ._.^..  ..    ")^ 

yourigest  at  the  top  and  arrar     .'  pages  so  that  when  the  section  is 

at  the  top  of 

- —  . -  -  ..----...  ,,,  ,^.  DifferentiEv...  .  . 

ion  by  the  use  of  letter  symbols  preceding  the  number » 

tion  will  be  Wl,  W25  etc»|  those  of  the  a 

_._  ..  PI,  P2,  etc«|  those  of  the  Rex,  Rl,  R2;  «i.^  -..-..^a-:,   ^.^  ,ae  Din» 
Dl,  D2;j  etc. 


T^.-,-o=.  .-,-«  r.^.v^^o-.„,.:..^^,^o  ,:.-,«.,-.•'.,,>  separately  but  c- - '  •  -•••'• 

'J'"*""  ber  as  the  con" 

••in."     The  of  such  lenses  or  cone 

-'—'-■-■- -^  Pcu....  •     ■■  ■•■  iicatir -   -'-'■-■■'  -'^'-      ;.;i.-;ai£«i 

:i"  \mi  inf?  t'  :;Imass  of 

The  will  represent  the  some  thickness  of  rock  as 

-  -   "  "  •-•  -    -'■-  '      "      unit  •  -    ■         -  .^ 


;3.s  of  tile  anit 

should  be  3d  at  right  angle; 

""a  z'ange  in 
•'  ^K  stated,   . 


^  i'o  la  use"^ 

-..„....,  .  ....,^ sting  of  thi 

or  names  of  "Uie  bulk  of  the  x 
;.'  tii&ii  should  be  listed  hez^» 

Nature  of  contact  with  uni.t  below 
ure  of  the  basal  contact  of  p^ch  vnit 


36  of  the  sheet o 


Fossils 

Tne   description  of  the  size,  type,  a'      2,  or"  ozi- 

•tial  ;■ ■  .— v.-     ,.-  Hill      ^  ■.. 

Ill  j-Qr  1  a  form      '   to  t 

dl  (po  17 )•  For  the  geologists*  part  in  the  work,  it  will 

bo  no     '  '  '^eds  are  fossiliferoue,  but  if  i^ie   expose.      n- 

ossili.- -^s  is  likely  to  cave  in  a  short  tiine,  the  gc     t 

iT-ake  a  collection  and  record  such  observations  as  he  can  about  tne 
abundance  of  the  vardous  types,  etco 

Hand  specimens 

.,        ,^  above  Idle  base  of  the  unit  at  which  each  ^^cirn^   h?.s 
seller        i  be  shown  in  -the  oable  as  well  as  on  the  s; 

specimen  should  be  marked  with  a  red  crayon  line  tc 
'  • ch  a  thin  section  is  to  be  cut  (usually  normal  to 

A  »x"  should  be  marked  on  the  strstigraphic  top  of  the  r 

Hock  naraes  and  symbols 

V  'ts  will  consist  of  "     ::dded  layers  of  d-  s 

.  j^c -  "       '■■■'  -'-   ^^ch  a  .. 

..  ,,"  d  aci'ops 

.7  will  be  one  of  the  36  types  previouc 

a  to  descrit" 

_ _  Jo;  if  found', 

itional  modifier  when  necessary*) 

-T'^-:   -  -  of  the  symbol  wh:*"''  •v-lll  be  used  to  graphically  .  '  tha 

reck  *  y  s?c!tir'?is  and  co  ion  charts  should  be  shown  bo 

rock  naireo  px'inted  or  waxed       -~     • 

.;,,;;.   ^,,ii:>.  c -i^  o'.un  QTi  the  attachod  ^..,... -  - 

.ons  generally  will  ^  plotted  on  a  scale  of  $  feet  c 
1  inch,  ;  e  lithologic  symbols  should  not  be  given  for  ijnits  1 

Oo5  feet  'c^'iii-ciCo 

Thickness  of  beds 

th:i.GteG£  idr-rl.r^jpl  beds  separately  describee 

iri  ceciiTialt!  division.     Where  th 

-^'j:^'  iiJ2.±l  be  the  same,  of  "' 

i5UtJ~c2xturo 
heading  "sub- texture"  should  be  de 

litic  (2-B  I 
tr  line,  and  aaady.     liisUiou  of 


P2X>ject: 

Location  of  trench s 


Fomsi:  Member: 

Bec!  nOo  SasnplQ  net 

■'■-■-—■'->    '   •=•'  ^  no  3 

30  of  .forniationt 
Distance  above  base  of  meaiber: 

rnicloiess  of  beds  Of  fossilifo  aone; 

DijJtencQ  of  zone  above  base  of  bgdz 
Lithology  of  bed: 


Pciic  of  rock  coraposed  of  fossils* 
Recognisable  phyla  or  classes  and  pcto  of  ea: 


Recognizable  genera,  species,  etCo  and  Pct«  of  ea: 


Preservation I 

Mineral  composition: 
Condition: 


Evidence  of  reworking? 

Siae  of  fossils  pnd  fragnionoss 


Distribution  within  bed: 


Orientation: 


Special  modes  of  occurrence: 


Additional  notes  on  ecology s 


-3Juaneous  notes  s 


Collectors:  Date: 


an  adverb,  give  1'  ana  .,ia:-zLinuinj  and  ,-^-^ -'  -•• --^^ ••••-^  ^s,  as: 

J-ll  mm.j'l'nim,   -  - -   -.      in  the  field  by  c.  a  scale 

divided  into  hundredths  of  an  inch— each  division  eqiieis  approxojnately  4  mmo 

Relative  >-  "''-^-nce  of  oolites,  pisolites,  etc.,  should  be  indicated  by 
the  adverbs  si     >  moderately,  end  very  (which  wiU  be  taken  to  mean  less 
than  20  percent,  20-50  percent,  and  more  than  ^  percent,  respectively). 

Ool.ites  and  pisolites  have,  by  definition,  concentric  structure.  Most  of 
the  so  ca5.1ed  oolites  and  pisolites  of  the  phosphate  rock  do  ^h 

3,  or  at  least  do  not  display  it  prcminantlj'.  Strict-,,      .,, 
,3iins  should  be  designated  by  soma  other  term,  such  as  '"      "  but 
because  identification  of  the  internal  structure  is  djjri'icul-      ^    \d, 
■"v2  term  "oolite"  is  wll  established  for  these  ^.■.....-  ^s 

ca&  using  the  term   "oolite"  in  the  field  at  least.  C 

structure,  where  obser-ved,  should  be  noted  on  the  back  of  t^e  page. 

Sub-composition 

7,  like  sub-terbura,  includes  sucn  "    " '' 

3X\-.   -...o.  o..i-  -..  ^-  ^.iount  not  warranting  inclusion  in  t. 

of  terms  that  may  be  used  under  'diis  heading  are  ioicEceou£>  fluoritic,  end 
ferruginous  (generally  indicated  by  red,  brcom,  yellow,  or  green  coatings )« 

Hardness 

The  properties  determining  hardness,  toughness,  coherslver.  k1 

crushim<  strength  of  rocks  are  difficult  to  define  and,  thei'eforc,  d  li 

ti  '  U     These  properties,  which  ere  '  '  3 

gi...^....  .w...  -..     3ss"  are  of  correlative  value  axh         1 

tance  tno,  as  they  affect  methods  and  costs  of  mining  and  procc  rk> 

qr  of  e-'i  dness  has  been  defined  and  :«?  is 

d;  -nt^o. .^  that  do  not  fracture  or  bs  n 

s  a  one-pound  haiiMer  be  termed  hard;  those  that  breci: 

with  suuh  a  blow  but  go  not  3,  be  termed  m  lard  or  b   '  "    ' 

.:...    -v..    -v-.v.-^pQ  of  the  £■*...... :.q)5  and  those  \...^.-  ^nimble  or  ... 

jrint  of  the  hansiier  head,  b©  termed  crumbly,  soft,  or  p' 

Color 

-,„■  .  ;r.  i'ock  should  be  determ5.ned  by  comr^a- 
chsr        ill  be  T^T'crl  d«d  •  The  color  ch.'irt  la  base 
system  ana  is  a  ;  of  the  chart  ' 

C:   ■  '   •••  -  ;:,ystr"  ■'•'■■'-   color..  ..••--- 

{.  >  yei;      ,  value,  or 

or  satu.      of  1;  the  number  representing  tlie  value 

,  including  myself. 


Xf  the  color  of  the  rock  is  not  unif or:    "es  on  the  variaV.ions  in 
color  sliould  be  mads  on  ths  reverse  of  the        If  the  rock  it  wst  at  the 
time  the  color  is  described,  a  note  should  be  made  to  tiiat  effect  (e«g. 
IGXil  6/2 f   wet). 

Thiclcneas  of  bedding 

Thickness  of  bedding,  as  used  here,  refers  to  the  thickness  of  Xayera 
between  visible  cracJcs  parallel  to  stratification.  It  may  c- 

ti      as  V      ■'  ■  of  the  ^init  or  the  thiclcness  of  '         ■■■j^rti 

dc.     jd  sep.  in  each  unito  The  thickness  of  Ic  be 

given  in  feet  and  decimals  of  fest  and  botti  the  range  and  average  statet,. 
as   eog.,  Oa*--0.5*5  0«2' , 

Size  and  shape  of  fragments 

ThQ  description  of  the  nature  of  jointing  or  fracturing  of  the  rock  o;. 
weathering  should  be  stated  under  the  heading  "siae  and  shape  c 

Y]--  -•  ~  -  ---^->  ■■^'   -^^  ribed  by  terras  already  in  coirmon  usage,  e^-^    i  ...  , 
ci.  flaggy*,  etc,  and  the  size  stated  will  be  the  inter- 

mediate diameter  of  the  ccinmon  largest  fragments  o 

Reaction  to  HCl 

Fna  type  of  effervescence  that  develops  on  application  of  e  dro' 
concentrated  HCl  to  the  rock  should  be  noted  as  none,  wet 
slovly  and  can  be  seer  "   '  Idually;  effer-     ce  does  n 

of  drop),  moderst©  (bii. form  rspidly,  ■  be  seen 

break  surface  of  drop  but  do  not  foaoi  up),  and  strong  (bubbles  foam  up  end 

destroy  shape  of  drop)t.  The  type  of  spot  (faint  irjh" 

yeilowj  and  dense  white  or  yellow)  which  develops  c: 

on  the  back  of  the  pa^te,  as  it  is  an  indication  of  ths  amount  of  phosphate 

and  iron  present  in  the  rocko 

PTI^PARATION  0?  STIiATIGRA"fTTC  SEOTXOMS 

Tlia  E  '■   sec-cicna  of  one  rnoi^pnone.  ioiiLiEV 

.-  ,  -ir^-i  i  .,..  ...  natural  exposures,  together  with  v 

at  our  basic  data.  Regardless  of  how,  or  in  vi 

are  t  "i  it  is  ev±c' 

•*••■'-■  :...,,.,  ^..alit-'^— "J^fori -, 

f,  In  style  a              lato     With  this  o 

p             i  the  yhich  foliov;  c 

sur^^oic  any  liu..  .L -'->;;•...!_ -.u  it*  or  additions    v.-.^.  ^  .,.,...,.  k.,;.,.  ...,,„.. 

Gc  ■  • ,  ■  ■ 


a  and  fossil  collection  numbers;  2)  a 
•;  3)  fi  c^      ■'  8QC'' 


'^'.^n^    ->' 


)3, 


e/'i 


/bstract  of  the  section 

The  &'       "  ':he  sectir  '    '^'"'^h)   will  be  prepared  for  the  use 
of  those  V  le  the  s  ap  track  of  the  progress  made  in 

crushing,,  shipping,  and  analyzing  the  samples «  It  should  be  prepared 

*  section  is  ineasuredo  The  follo^d.ng  sr--"-"  be  included: 

lould  state  the  stratigraphic  member  d:.     M  snri  t^ 

geopraphicai  name  of  the  section  as  a  title,  followed  by  a  paragr 
■[■  ving  the  township,  range j  section,  co-unty,  state         u. 

g^ -....,,....    ., ..  .  .ire  where  the  section  was  measurcdj  peculiarities        n 
or  sainples  thereof  (e»go,  state  if  section  was  pieced  together  from  nor©  t! 
ons  trench)  and  nature  of  espcsur©  (trench,  natural  outcrop,  c        etc 

pt-  .-!-:  ^ji^  ^±p  of  bsdsi  names  of  geologists  who  measured  and  s^. ., — > 

r,      and  date  (month  and  year)  when  samples  were  collected:  2)  unit 
sample  niambsr,  thiclcneos,  rock  nerae,  and  fossil  collection  / 
e-'-  ■-  --■••^  — ■  ■■■'■—    ■- -  '  -  !'-  be  listed  in  tabular  foiTOo  The  ■.....„, 
1  dng  at  top  of  first  page)  to  oldest, 

copies  will  be  made  of  this  section  (by  mimeograph) o 

Coriplate  description  of  section 

The  principal  use  now  envisioned  for  the  a)mplete  written  log  of  the 

(ppo  "  '    '""  be  its  use  as  the  first  step  in  ■^'  -  " '  ■   •' 

phic      ,    ^h  it  may  be  put  to  other  uses  t- 
\.  d  as  soon  as  possible  after  the  section  is  measured o 

Heading 

The  heading  wJ-11  be  the  same  as  that  given  on  the  Abstract  of  the 
Section  c- 

Bed  description 

■^ho  bed  number,  sample  numbsr,  and  thickness  of  each  unit  .should  be 
abular  form  along  the  left-hand  side  of  the  page  in 
i         -.     ^ -^   <ji^Q  rock  description  itself  should  '-- 

the  rirrhto 

jraer  oi   i'ocK  a^iEcripuicn 

e  elements  composing  each  rock  descrj-ption  should 
i'ciJ.o..-liig  order  t 


illU>i^iJliIA  FUSI'IATIUN,  COAL  GAr^ON,  WYOMING 

Phosphoric  formation  sampled,  in  Coal  C^yon,  T«  26  N,,  R.  119  ^..  i>«^Cc.  7, 
I  '  g  on  Qast  limb  of      '/.te  anticline,  S;.      '       4 

'■■^  face  of  adit  i;w  ^.,,^v>  above  c-  ^^ —  ■-■ 
7  from  r.otural  exposure  of  Rf.  -e 

c»xiToii       on  soutfi  sid©5  semplss  VEM«?0«96  from  trench  in  upper  shale 
T(i^  '     "^  ■■  -■'-'■  -r-— •  -,....•_.  ,.  — ..r.  -  •  ^,^.  g3_3_  others  f-       "  ' 

P  ^       le  south  side, 

2067  cc      I  in  June,  19^6;  all  others  collected  in  June,  19ii7.  Beds  8trii<© 

north  suiu  ^l^j  1^   c  "'   Section  measured  by  V,  E,  McKelvey,  D,  M,  Larrabee, 

and  L.  E.  Smith,  ar.     led  \fs^   ^c  A,  Oulbrandsen, 


iiOSvS'c- 


the  section 


BED 


SAtiPLE   Tf! 


(;..,.., 


)ESCRIPTION 


D. 


,97-ii7 


1.7 


al9  memb. 

-  ._.  Phospl 

''■■■'  \  <-> 

1.7 

U- 

0.6 

u- 

0,8 

u- 

h.o 

■fj- 

1.6 

■(]--■ 

-hi 

1,6 

U' 

3.2 

T'; , 

3.0 
2.6 
2,6 

1.6 

•85-1*7 

3.5 

U-6 

'.'-5 

TV      ). 


1,0 
0,7 
2.7 
3.1 
2,3 
l.li 
0„6 


Limestone,  argillaceous 
ation: 


.-....,. 

Limestone 

,  cherty 

'■'  '  '   t 

limestone,  ana 

- 

cherty 

Ilu<     ; 

chertyC?) 

89-U7 

Like  l'^^l-87-li7 

. 

calc 

.---■.■.  _.-^ 

=irG^...    -^'n 

Like 

^U7 

Ditto 

Ditto 

Ditto 

Muds tone 

Mudstore 

nudstore. 

calcareciis 

Mud store 

r.Q,   p 


)i*ij         -0"C:^i  'Uixc/^riCwS  ci'  uppe* 


m^      

Res  aemb^y  o^  ^'^ 
a-7         VEM-68-47 


R-6 

Pv-1 


VEM-67-47 
VEM-66'47 

VEM-64-47 
VEH-63-47 

VEM-65-A7 


9.0 
10.5 

9.0 
10.4 

9.8 

9.6 

66.8 


Pho s pha tic  shale  jpefflbex,,o|, 


P-106 

DML~9-47 

5.7 

P"105 

DML-8-47 

0.3 

P-104 

SKjL-7~47 

0.4 

P-103 

DHL" 6 -47 

0.5 

P-102 

Dr:    ^-    ■:? 

0.5 

?«101 

D;  .          7 

3.2 

P-100 

DML-3-47 

1.2 

P-S9 

DML-2-47 

0.4 

p,.  ro 

DI1L..1-47 

i.4 

£-97 

2^  ■"■ 

1.1 

P-96 

2 

1.9 

P-95 

/ 

0.7 

?-S4 

2CoL< 

0.6 

?-93 

2059 

0.5 

P-92 

205?^ 

0.8 

?-91 

47 

1.1 

-  <•  •-> 

V....-..-47 

0.4 

VEM~59"47 

1.9 

F-b8 

VEM-58-47 

P-87 

VEM-57-47 

P>66 

VEM-56-47 

0.6 

P~S5 

VEM~55-47 

0.5 

?-&4 

VEM.54-47 

0.9 

?-83 

VEM-53-47 

1.8 

p.. 

•     ■•      '  -r 

1.0 

T 

1.7 

"47 

2.0 

-  0 

p-yv 

?-/G 

.6 

DESCtllPTIO?? 


Li  '-62-47;   uppar  1.4''   resatnpled 

(V_--     --     1^7)    in  trench  izhers  upper  shale 
was  8<)tnpled. 
Like  Vi31-62-47 
Ditto 
Ditto 

Ditto.   Fos.    coll.    ito.   47  EW  48 
Like  VEM-62-47 

Chart  And  liinestoae.   Fos.   coll.    Ho.   47 
HW  49 
Total  thickncfis  of  Rex  menber. 

Phosphoy  1&  ,  f Q rr-^-^ik9-L 

Covered 

Liiaestone,  Wolomitifi 
Phosphate  reck 
iiiidstoae,  micaceous 
Muds  tone,  Eaii'.aceous 
Muds tone 
Muds  tone 
F      .2,  mice.ze 
P.v.....^,,  ...ce  rock,  ,.--.,.. -'acecu;-: 
Mudstoiie,  micaceous,  bUz 
Ujplper  _  pho8phat/L  zooe 
Phosphate  rock 
Phosphate  rock 
Phosphate  rock 
Pho  ^  -  -  -;  rock 
Pho  .   :  rock 
Phospftate  rock 
Phosphate  rock 
Muds  tone,  tarcaceous 
Limestone 
Phosphate  rock 
Phosphate  rock,  conts^r 
limestone  lens  ■ 
Mud stone 
Phosphate  rock 
Phosphate  rock 
"'     ite  rock 
I:\iK. .,i.,.,-ite   rock, 
Liaeetone 
Mudatone  and  phoe-. 


»i 


.V.C 


ate  rock 


BED 


KG. 


DESCaiPTION 


Upper  o.^.^^  jaember  of  Phosphor  la  foriDation,  (cont'd.); 


?~74   VEM-44~47 
P-73   VEM-44-47 


P-70 

P-69 
P-68 
P-67 


P-6. 


P-59 
P«58 


'-5,^ 


?-48 


VEM.41-47 
VEH-40-47 
VEM-39-47 


^-47 


1-4? 

1.-7 

\nS'M-2«-47 


P-57  VEM-27-47 

P-5  1-26-47 

?-S:>   Vi::'  7 

P"54  ve;     / 

P-53  VEM-23-47 


¥£: ,/ 

VEM-20-47 
VEM- 19-47 


1-18-47 

VEM- 17 -47 
VEM- 16 -47 

VEM- 15 -47 
VEM- 14-47 
LES- 10-47 
LES-9-47 

,iS-£;-47 
--7-47 

^0'.6-47 
I.i2S-5-47 


0.2 

0.55 

0.4 

0.65 

0.9 

1.05 

^.1 

.5 
1.4 
0.5 
2.3 
3.0 
".7 

.0 
2.0 
^5 

.1 
3.0 

1.6 
1.6 
1.2 
1.6 
1.3 
2.5 
0.7 
0.3 
1.3 

0.6 
1.1 


.7 
2.0 
3.8 
3.0 

0.6 
1.8 

0.£ 


Vaaadlferous  zone 

Muds  Cone 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 
B'ootwall  liaiestone 
Mudatone,  micaceous 
Muds tons 
Ditto 

Lisiestone,  argillaceout^ 
Muds tone  and   limestone 
Muds tone »  calcareous 
Muds tone,  phosphaticC?) 
Like  VEM-32-47 
Liioestons,  argillaceous 
Hudstone,  calcareous 
Mudetone^  0.0-0.2*,  limestone  h 
Included  in  sample 
Muds  tone,  phosphatiCj.  -^.. 
Muds tone,  phoaphatlc 
Muds tone,  calcareous 
Muds tone,  phoaphatlc 
Mudstone,  calcareous 
Muds tone  and  phosphate  rock 
Mudatone,  calcareous 
Phosphate  rock 

Mudstone.  Fault  (strikes  K.  10* 
60"  E.)  truncates  beds  49 
Phosphate  rock 

Mudstone,  slightly  calcareono 
calcareous 

Phosphate  rock 

Ditto 

Ditto 

Mudstone 

Hudetone,  slightly  c 

Ditto 

Mudstone 

Ditto 

Muds  tone ,  calcareous 

Ditto 

phosptiatlc 


ae,   phoai 
Mu'i;  tone,   calcaic-ouc 


BSD 

m. 

Ugger 

P-29 
P-28 
P-27 
P-26 

?-25 
P-24 

P'.23 


P~21 
P-20 
P-19 
P-18 
P-17 

P-14 

P-13 

P-12 

P-11 

P-10 

P-9 

P-8 

P-7 

?.6 

P-5 

P.4 

P->3 

?-?. 

P-1 


SAMPLE 

2084 
2083 
2082 
2081 
2080 
2079 

2078 

2077 

2076 

2075 

2074 

2073 

2072 

2071 

2070 

2069 

VEM-12-47 

VEM-11-47 

VI5M-iO-47 

VEM-9-47 

VEM-8-47 

VEM-7-47 

2066 

2065 

2064 

VE^i-6-47 

VEM~4-47 
VEM-3-4? 
VEM-2-47 
VEM-1-47 


THICKNESS 
(FEET) 


}f   Phosphogja 

1.0 
0.9 
0.8 
i.7 

1.2 
2.1 

0.3 

1.7 

1.7 

0.8 

0.9 

1.2 

1.1 

0.7 

0.4 

2.3 

1.3 
0.5 
0.9 
0.5 
0.7 
0.4 
1.4 
0.4 
0.5 
2.6 
0.5 
0.6 
0,5 
1.4 
0.2 


DESCRIPTION 

fonaatloar  (c9nt'd.); 

Mudatone,  phosph&tlc 

Muds tone,  phosphatic 

Ditto 

Hudstonet  calc&reous,  phoaphatic 

Phosphate  rock 

Phosphate  rock,  0.0-0.25',  dolomite  lens 

1.4'  above  base 

Phosphate  rock 

Like  2076 

Phosphate  rock 

Like  2074 

Mudstona.  phoaphatic 

Ditto 

Ditto 

LiiBtestone,  argillaceous,   phosph^*'-^*' 

Mudstons,   slightly  calcareous,  '.tic 

Liaiestone,  argillac: 

Muds  tone,  phosphattc  ^  .,  .  ;:;alcareous 

Hudstone,  phospliatic,  calcareous 

Ditto 

Ditto 

Phosphate  rock 

Mudstone,  phoaphatic 

Hudstone,  calcareous,  phoaphatic 

Phosphate  rock 

Mudstone,  micaceous 

Mudatone,  calcareous,  tnicaceous 

Mudotone,  loicaceous 

Ditto 

Muds tone 

Ditto 

Phosphate  rock 


143.75    Total  thickness  of  Phosphatic  shal 


Hells  fonuation: 


W-1 

Not  sampled 

4.3 

W-2 

Ditto 

2.8 

W.3 

Ditto 

3.0 

W-4 

Ditto 

3.8 

'i-5 

Ditto 

0  ■)■ 

Limestone,  finely  sandy 

Liijseatone 

Siltstone,    finely  sandy,   calcareous 

Lines  tovte ,   sandy 

Limestone 


Approxiaiaceiy  ijy 


Phospboria  formation  saispled  in  Coal  Canyon,  T.    26  t\. ,   R.    119  tf . ,   Sec. 

of  Sublette  ^ 


aid&i  samplas  VEM-62-69'-47  from  ziatural  e^iposure  of  ReK  tcsmber  50  fv^t  ebova 
cap.yoti  'es  VEM-70-96  from  trancli  :' 

200  fee-...    ...  .  _   ..  .^,._x.-    ....    .outh  side;  all  othero    ^■• 

shale  aseiDber  at  of  canyort  on  th©  south  side,      i- 


in  June,    1946;  «ii 
75"  east.      Section  .-  ;.. 
and  saiapied  bji'  S.   A.    C: 


BSD  S/:T^:~ 
Dipwoody  f 


U-:c:0   VE^«-93-'47 


Tii: 


,.  / 


1 .  / 


0.6 


cted  in  June,  1947.   3eds 

;>j  7.  S.  McKelvey,  D.  M.  Lari..  .^t.. 
J- sen. 

.ascription  of  eection 


DESCRIPTION. 


■  '".one:  argill.-^.cso'.iG  ^  / 
.;:nd  brs»tmisb-§:-:c\y,  ?:' 
froG)  phosphate  rock  below  ^ 
phosphatic  pisolites. 

acion ; 

:  coarsely  ^ 

.-  _.. ;  isasBive;  '' 

id  in  uoper  0,4' . 


5c 


i>.  ovc;;.  u;: , 


1.6 


1.5 


stone  below 


yellowish-brown  weat 


ate  and  dark.-yel  Jowi 


U-I5 


^47 
•47 


3.2 
3.0 


y  •' 


/.-ike 


•47  and  nart  o: 


.  ^;  y       V>^  .'.  .X..^C  ^^  A,  -.C-  ^,  .%   '^1 


0.05'  X  0.1«  Jt  0.3*). 


same 


2.6 


1. 
J. . 


.'-!(<:« 
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B2D  SAMPLE  TJIXCIUiESS 

SO.        MO,       (FBET)  DESCRIPTION 

Xhivex  shale  asirsber  of  Phosphorla  formation,    (cont'd.): 

U-12       VEM-84-47  3.9         Like  VEM-81-47  and  part  of  eaaie  bed- 

U-12       VSIJ-83-47  3.7         Ditto. 

U«12  3.6    Ditto. 

13-12    ...  -   ./     4.3    Mudstone:  hard,  grayisli-bro\^Ti»  thLlc':-bc 

from  Budetone  below. 
'U-li   VSK-80-47      1-4    Mudsicns:  slightly  calcareous,  ajfi.aurc  L^^a,    arovm- 

ish  black B  thin-bedded. 
U-10   VEM-79-47      1.0    Mudstone:  calcareous,  hard,  brownish-gray;  chin- 
bedded,  laore  calcareous  in  upper  i  " 
a-9    ?SH-7S-47      0.7    Mudstone:  soft,  dusky-broira,  fiaev-- 
U-S    VSM-77-47      2.7    Mudstone:  soft  to  medium  hard,  brownisii-blacii, 

thin-bedded;  grades  from  saudstoae  below. 
y-7    VSI'1-76-47      3.1    Mudstone:  laediuHi  hard,  brownish-black,  thlck- 

beddsd;  slightly  calcareong  in   upper  2.0*. 
U-6    V]ai-75-47      2.3    Chert:  brittle,  black,  t      f.de<l;  lo^ 

i  "ax:   0.2*  brecciatt-. ,  -.  1.0'  abi 

v-^     .5'  more  oassive  and  hard. 
U-5    VEM- 74-47      1.4    Hudstone:  very  finely  oolitic,  pi 

r  dj  dark-ysllowish-brown  eiic 

u --  ^ellowifih-brown  along  joints, 

in  lower  0.4*,  thick -beddsd  in  upper  1. 

contact  irregular. 

Chert:  hard,  black;  thin-bedde< • . 

Cl-ei-s::  pho8phaUic(?) ,  hard,  b' 

c      &ic  appearance. 

C.  .  ..  finely  oolitic,  phoaphattc(?; 

brci-rriiish-black,  chick -bedded . 
y-i    VEM-70-47     0.4    Phosphate  rock:  finely  ooli 

thin-bedded;  lower  contact  l  .-^,-  - 


:7y:M..v  ._.A7 

0.6 

-' 

1.1 

;..ii-71-47 

0.6 

VEM-70-47 

0.4 

c:-j     C 

v^^gf^Jboc; 

^nm-e^ -ij 

9.0 



10.5 

Viiai-65-47 

9.0 

/ 

10.4 

,' 

9.8 

; 

9.6 

Total  thickness  of  upper  shale  me'  '^ 

.-'.'11 

7EM-&2-47:  upper  1.4*  re3?7«ple' 
in  trench  where  upper  shale  w; 
Like  VEM-62-47 
Ditto. 
Dicto. 

r        n.  coll.  Ho.  47  HW  Ac. 
L.  ,_      2-47. 
Chert  and  liinestone:  hard. 


ck,  which  ci  ■ 
s«c:ction.  Fos.  Ci^xl.  I^ 


o6.8         Total  thickness  of  Rex  msLjbec 


2'f 


SAJ4PLE 

NO. 


THICKJffiSS 
(FEET' 


DESCRIPTION 


Phosphatic  shale  member  of  Phoaphoria  fon?iatlont 


-1106  DML.9-li7 
.^-105  Dr^L-8-h7 

i'-lOU  IX'IL-7-ii7 

^-103  mL-6-ii7 

^-5-ii7 

TMT-%)i7 

>3 


13 
5.7 
0,3 

O.U 

0.5 
0.5 

3.2 

1.2 

O.ii 

loll 

1.1 

1.9 
0.7 


Coveredo 

Limestone:  dolomitic,  hard,  black,  massive. 
Phosphate  rock:  finely  oolitic,  soft,  black,  thin- 
bedded. 

Mudatcne:  micaceous,  soft,  brownish-black,  th'vi.- 
bedded;  grades  from  mudstozie  below,  Pos,  cc' 
No,  hi  '"'   '  o 

Muds'bCi     -i;aceous,  soft,  brcr-^- 
bedded;  grades  from  mudstone  I 
oolitic  and  slightly  calcai'eous. 
Mudstone:  slightly  micaceous,  -  ■ 
black,  thin-bedded;  grades  frt. 
slightly  calcareous  at  top. 
Mudstone s  slightly  micaceous,  so: 
fissile;  grades  from  inud8tor<?  bo' 
careous  in  upper  part, 
Mudstone  t  niicaceous,  raed: 
thin-bedded;  grades  from 
Phosphate  rock:  finely  oolitic 
black,  fissile;  grades  f 
micaceous,  mor«  coarsely 
calcareous  in  upper  part,  Foso  cc 
Mudstone:  micaceous       ly  cal 
brownlsh-gr"\,'',  th:5i     „  ^  Foe 
hh. 
Upper  phos^iiatg  aonfe 

Phosphate  rock:  coa: 

hard,  dark-gray,  th: 

brownish-black  and  r 

Phr.cT-v.,-:-^  -^^.ock:  coa. 

th        i, 

Phosi        :  fine 


-93 


'?-■   2058 


•l-6l-li7 


O.B 


Ph 

ce 

beddeci  o 

Ph.   ' 

da.' 

rock  below 


y-  to  black,  thin- 


•'iUCl5°tC/il8  : 

L  v.. •■-?-;  *.-,:,,. 

a. 


r 


28 
BED    SAMPLE     '  3SS  ^^^^„ 

NOl      ?^0«        v^i^x)  DESCRIPTION 

Phosphatic  shale  member  of  Phosphoria  f     on.  (cont'd.)i 

P-88   VEIl-pS-U?    0.7    Phosphflte  rock:  finely  oolitic,  medium  hard,  brow:- 

•  ish-black,  thin-'beddedo 

P-87   VEII-57-I47    Oo9    Fliosphste  rock:  coarsely  and  medi^^r:  cc-rsely 

oolitic,  medium  hard,  blcck,  thir-     d.  Cc 
phosphatic(?),  medium 

gray  limestone  lens  0».   .^  

T>-86   VE?'!-.56-lj7    0,6    Mudstone:  slightly  calcareous,  sc. 

thin-beddec.  Contains  a  few  0.01 »  la^f-^-s  ^■ 
oolitic  phosphate  rocko 
j^t^      :rr:„<<-li7    0.5    Fnosphate  rock:  medium  coarsel: 

brownish-black,  thin-beddedo 
;-.$U-U7    0.9    Phosphate  rock:  medium  ccarsel^/  .    ■''■  ""-•'• 

oolitic,  medium  hard,  c'ar^-.gray  £ 
bedded e 
7EI-W5>U7     1»8     Phospha'te  rock  and  pno£p:   .".c  — 

oolitic,  soft,  black,  thi  -l  ii  - 
overlain  by  0,5'  very  finely  c 
medium  hard,  brownish-  ^ 
overlain  by  0.9'  f:5rr 
hard,  black,  thin-; 
-82   VEl-$2-U7     3..0     Phosphate  rock,  15.: 

coarsely  cclitic,  c.^..  -., ;  

(some  ooli-^e??  lie^ht  grey),  thick- 

erous  pho 

coarsely  —..... 

phosphate  0.1* 

black,  thiri-bedded  nrudst  >  '^•-^ 

grayish-brown,   '  "~  "" 

'^^^1«$1-U7  ^-'T  Limestone:  haro;^ 

coatings  on  Joints,     i^ot 
\/M-50-lt7  2.0  Mudstone  aisc 

browiish-bj.a.  ^ 

1,35'   slightly  calcsreous,  mediu 

black,  thin-bed  '    " 

finely  to  •.<.._     

bedded  pi  3  rock. 

'  9-U7  1«0  Phosphate  icoiv  bvA  li' 

to  youncGS"!.) :  o«l'  fi;,.._^ 

crumbly,  V" ;?«•;■(•  (wot),  thir 

0.1»  1  ' 

crumblj , 

finely  t- 

hai- 
0.1»': 


black 


29 

^ED     SAMPLE      THICKMESS 
MO.       NOo        (FEET)  DESCRIPTION 

Phosphetic  shale  member  of  Phosphoria  forraation,  (cont'd.); 

P-78   VE24-U8-li7     0.8    Mudstonei  lower  0 06' ,  finely  ooliti'  r  ■  •  "C, 

medium  hard.,  brownish-black  (wet), 

grades  from  mudstone  belowj  upper  0«2*  sort,  more 

thin-bedded. 

p-77   VEM-1.7-U7     0-U    Phosphate  rock;  medium  coarsely  oolitic,  cn?Tbly, 

black ,  thin-bedded « 
VEM-I46-U7     2,1    Mudstone  and  phosphate  rc«;i<:  (^  " 

youngest),  Oo$'  soft,  bl^ck,  i._ 
finely  oolitic,  phosphatic,  blac; 
Oo3*  calc     ,  hard,  g 

mudstone;  o^  soft,  bit.., 

calcareous  hard,  £:rayi8h-^rown.  1 
0.0^ »  finej.y  oolitic,  ph 
mudfitor-"-  'M*  calcareou.^  .<=>-., 
bedded     jnaj  0,05'  finely  00' 
fissile  phosphate  rock;  0,05'  cal 
ish-brown,  thin-bedded  nr-  -•  -  -• 
soft,  black,  fissile  pho 
hard,  grayish-brown,  thick- 
•i-i43-U7     1.6    Hanging-wa?,l  limestone:  haxa,  o. 

Fos.  coll.  Noo  17  HVJ  i.2o 
Vansdiferous  zona 


'73 


0.2 

Hud 3 1< me:  hard, 
five  O.Ol'   larair:.^ 
rock  in  lower  0.1'  <> 

VE^-hh-'hl 

0,55 

Mudstone:  hard, 
pho3 p' latic  ellip .  ^^ 
diame  :er  on  lower  .-^ 

VEM«U3-l47 

o.U 

Mudsi:)rie:  hard, 
cite    '-ein  along 

2-U7 

0.65 

Mudstone:  hard. 

1-U7 

0.9 

iludstone:  hard. 

1-U0-U7 

1,05 

Mudstfjnet  hard,   .-. 
of  eliemating  O.OC 
careo'is  mudstone  ar 

1.1 

Footwall 

bedded,  foasiliierout 

i.i? 

L. 

on  lower  0.2 

7-ii7 

loU 

Civ 

Mudsto^ 
upper  1.  - 
very  pale 

bronn  and  ?nc 

^^r^  SAItPLE      THICKNESS 

•^      NO.        (FEET)  DESCRIPTION 

Phosphatic  shale  member  of  Riosphoria  formation  (cont»d.); 

P-6ii   VEM-3^-h7     2o3    Limestone:  argillaceous,  granular,  ^'  "'.  '----sh- 

black  (wet),  massive  in  lower  l.liV- 
in  upper  0.9' }   upper  0.25'  more  ^ 

medium  hard.  Yellowish-white  cc 

i'-o^   v;v>"3li-U7     3oO    Mudstone  and  limestone:  eight,  s   , 

fissile  mudstone  layers  0.2»  to  0.7*  x 
bedded  with  seven  argillaceous, 
(wet),  thin-bedded,  limestone  la.^ 
thick.  Sone  mudstone  layers  are  :.cc.'liy  fir 
oolitic  a 
.•i-3j-ii7     0.7    Mudstone:  calcareous,  granular  sxy^f-^^rt^nc. 

hard,  brownish-black  (wet),  thic 
ish-white  coating  on  joint  surfs 

P,.  ■  7     2.0   Mudstone:  finely  oolitic,  phc--" 

(wet)  fissile  mudstone  interl 
hard,  brownish-black  (wet)  tl 
Contains  hard,  brownish-   "  ' 
OoO'  to  0.8'  thick,  l.i 
Lower,  contact  irregular « 

P.61        -^7     2.0    Like  VEl-3;^-U7:  g  ' 

n.Ari      jv--i47     3'»5    Limestone:  argill 

thick-beddod  and  massive j  blacky 
medium  h 

ThickneE.-  _... -  - 

Foso  collo  No.  1-9/'      '^^'> 

P-59   V©'l-29-U7     1«1    Mudstone:  oelcarr 

thick-bedd  3d.  Pr      -^  ? 


very  pale-;>rovn  t      s  en 
28-U7     3oO    Mudstone:  (listed  i 

br. 

m:  low;  0.8 

sc 

bi-, 

surfaces).  Hi 

verj"  finel,r  oo^l 

mudstone;  0.2'  Ci. 

mudstone;  0.6»  very  fi 

'/EM-27-1j7     1.-    v..,-.....  -../ finelr  DcW.r. 

soft,  blac^  (wet), 
ti 
Yf 

b' 
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JED  SAMPLE  THICKNESS 

^0'  MO.  (FEET)  DESCRIPTION 

Fhosphatic  shale  member  of  Fhosphoria  formation  (contM.): 


c.r■•-'^ 


V-$k      VEIl-2ii-'U7     1-6   Mudstone:  very  finely  oolitic,  ph*^'^^^^-'-''"' 

black  (wet),  thin-bedded 5  grades 
muds tone  below o 
Vm«2y-h7  1.3   Mudstone:  calcareous,  mediura  hard  -- - -r^-- 'V  v-r. -.fc 

(wet),  thin-bedded;  upper  Oo2'  rac 
soft*  Yellowish  white  coatings  c 
.ii'i-22-U7     2.0   Mudstone  and  phosphfite  rcokj  CiV-  .,  .- 

layers  of  alternating  medium  c 
crumbly,  black  (wet),  thin-beddec  p 
medium  coai'sely  oolitic,  phospha-i 
mudstonej  lower  0.1*  finely  and  c 
-21-U7     0.7   loadstone  J  calcareous,  hard,  browi 

thick-bsddfcdo  Tellcfwish 
surfaces,  0.2*  layer  ve-     . .- 
rock  0.15*  below  top* 
1-20-U7     0,3    Phosphate  s'ocki  coarselj*^ 

thin-bedded.  Upper  0."' 
y   VEM-I9-I47     1.3   Mudstone:  poft,  irow. 

yellowish      coatings  n 
0.3*  si* 
slight! 

600  E)  truncates  fc 
VEii-xo-m      O06    Phosphate     '   "        .^V  «:;- 

cnirably, 
/   VEM-I7-U7     1.1   Mudstonet  f lightly  calcL 

fissile. 
VH4-16-U7      1-1    Mudstone:  ruilcp-r^cxiF ,    sof-',.  Y-^oiT: 

thick- 
faces;  up 

Thickness        ...   . 
pert  of  t        ac'  q&b 
prospect  ficit;, 
1.1    Hudstone:  SlO'"    "••  v  / 
weak  yellcv^ 
i-lu-hi  0.8    Pho;  v  tc 

blec 
■-U3   LES-10-U7     1.3    Pho3 

black,  lover  Ot, 

brit-'-' - 

.•U2   LES-9-U7      0.7    Phoc. 

upper 


j..£S~7-UY      J.<i 


■  /-)- 
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BED     SAMPLE     THICK.MESS 

NO.      NO.       (FEET)  DSSCRIPriON 

Phosphatic  shale  member  of  Phosphoria  formation  (c<mt*d.): 

P-38    LES-5-ii7    0o6   Mudstone:  mediuin  hard,  brotmish-t 

in  lower  0,k* ,  thin-bedded  in  npi: 
varies  from  0,6'  to  0,7* • 

?«3?    LES-ii-ii7     l<i8    Mudstone !  medium  hsrd,  broT^nish-" 

(thinner  bedded  in  upper  part); 
belowo  YelJ-Owish-white  coatings 
abundant  in  lower  half. 

P-36      'O-U?    0„6   Mudstone:  moderately  calcE.reoi?*'  ^ 

hard,  brownish-black,  thici-i-bE 
coating  on  Joint  surfaces. 
LES-2«li7    0.9   Mudstone  J  moderately  calc&reoua. 

hard,  browm^sh  black,— thiii-beddc 
parts,  thick-bedded,  more  strong] 
in  ndddlso  Yellowish-wh' 

^~-       -1-1j7    0»l4    Mudstone:  very  finely  co. 

hard,  black,  thin-beddedo  ifeliov. 
on  Joints o 

P-33    V©4-13-U7    0.6    Phosphate  rock;  very  finely  oolit 

(wet),  thin-beddod  in  lower  part, 
upper  parto 

P-32    2086       0,8    Mudstone  and  phosphate  ro.-:'  s  ' -t- 

thin-beddedp  mudstone,  c: 
coatings  on  joir  uppex 

soft,  black  phoL,—  ...  .  

^-31  0,k        Mudstone;  vsry  finely  doI'.vIc.  pj-i 

black  (wet     n*bed: 
loU    Muds  ton?  ^       -'^ 
(wet); 
upper  0*>= . 


faces  in  lowej.  v^7 


9 


,:.! 


0.1'  o 

1.0  Mudstone:  c,  so: 

^•9        Mu  c,  mic£caou. J 

thin-bedded,  3  in  up.>er  0,3 

0.8        Mudstone:  -       .. 

grades  fro 
1.7        Mudstone t  cal 

ish-black. 

carecus  in     ,    _ 

phate  rock  beiow, 
'•^0  \  „  4         Phosi  ■ 

(wet 

low. 

2.1  Ph 
bj 


ai 


0„3 


j^^^j^hale  member  of  Phosphorla  fonrmtion  (cont'd.):, 

f'l  Ify   Pho:p^I^'rock:  very  finely  oolitic,  -^^  ^^^^<^^ 

^°^^  (wet),  thin^bedded;  grades  from  mu.     belowo 

YelloHish-gray  coatings  on  Joint  aui-s-Se 

'^,i  li      ^nl'-finely  oolitic,  Phosphatic,  aoft^aC, 
^^^  thin-beddede  Yellowisr><.gray  on  jc      -aces  , 

OTK  lo2   Mudstone:  phosphatic,  slightly  cal     b,  mea 
^^  hard,  brownish«black.  Light  yellclsh-jray  cc 

ings  on  joint  surfaceso^        _.^^..,.  ,,^,. 

P07?  1.1   Mudstone:  very  fine^.     tic,  pnc 
^^^  black  (wet),  thin^be     ;  rades  i 

below o                    ^u^*-?,.  .7-^-1,0  hr,-i 
2071        0,7   Limestone:  argillace^       .-  r.  '^ 

brownish-black,  thic-:-  .  i^  '■-  \^.    , 

careous.  Light  yellowish-gray  cot  on  jo^  o 

17   2070        ^oU   Mudstone:  slightly  calcareous,  phc-iphf-^'C 
•^^   '^"^^  black  (wet),  thin-bedded;  lower  Oc.l5> 

oolitic  and  moderately  calcareous.  ^-■^- 

careous,  plastic,  light  yellowish^ 
,c       2069        2.3   Limestone:  f^rgillaceous,  hrrd,  brc  ,Tvl£h-b. 
-^  ^  thick-bedded;  0.1'        '  /nadi. 

black  phosphate  -~'        '  "^  'O' 
Lower  contact  si: _  -ntc 

^   T7E2W12-U7     1.3   Mudstone:  phosphatic U ) ,  calcareoiia,  60.t,  u.. 

(wet),  thin-bedded o 
va-ll-U7     0«5   Mudstone X  fine3,y  oolitic,  phospha 

hard,  brown jsh-gray,  thick-bedded, 
mudstone  below « 
VEM-10-U7    0.9   Mudstone:  finely  oolit--,   lospha 

medium  hard^  brownish-black  (wet); 
from  mv      belovo 
Vi:;H-9-U7     0»5   Mudstone.  -.aely  tc  cc 

calcareous,  medium  herd, 
bedded;  g races  fror 

yell-  ^-^-  ^-^ 

P.n   rai*8-U7     Oo7   Pho?:. 

(wet),  thin-neddea » 
p-       -7-U7     0»U   Mudh       lely  oolitic,  phosphal  ., 

(wet,.      -Oo 
p,9      S        loh   Mudstone:  ctlcareous, 

(brownish-giay  wea^ n-  ■■ 
O.U   Phosphate  vc-k:  fi-  j.  ^' 
bedded o 


',<-'*->:? 


3U 

BED    SAKPLE      ™^!P              DESCRIPTION 
MO.      NO.         [.yi!.t.i ! 

Phn.phatlc  shalp  '^^r  of  Phosphorla  formation  (cont'd^ 

upper  Oo35'  o  Very  pale-brown  coa-oings  on  joints. 
Grades  f ron  mudstone  below* 

white  coatings  on  joint  surfaces c 

loatings  on  joint  surfaces  in  m-f  f«"5  redJlBh- 
browi  and  light  olive  coatings  helow.    _ 

P.3    ....5-U7   0.5  ■-:--r/-,r^:rr;^^"''    ■- 

erate  yellow  coatings  on  .:>oint  u  .  -.^^   - 
P  '^     VEM.2.U7     1-U    Mudstone;  sliehtly  micaceous,  mec  urn  rar.., 
P.2     VEM-Z-Ur     x.u    ^^^^^^  thin-bedded,  Ligho  yellov tah-gr. 

p  T     W7A  1   )i7    0.2    Phosphate  rocks:  coarsely  ooliti< ,  hixd.   blac 
P-1    ra-l.U7     .    ^^^  weathered) ,  thick-bedded . 

(i.e.  cracc)  between  this  bed  ar: 

below  o 


1U3.75       Total  thic.cness  of  Phospb^^t^c  shp.lc  iimbaro 


• c-ls  formation: 


ot  sampled    U.3        Limestone:  finely  c  ^e,  f: 

mediura-eray  (very  p--  ^  '^^ 

bedded. 
w-2  Ditto  2,8        Limestone:  finely  cirysm 

gray  and  bi^ownish-^      ' 
y,^3  ,o  3.0        Siltstone:  finely  t 

brown,  thin-bedded, 
W  h  Ditto  3.6         Limestone:  sandy,  hard  ir    ^  ' 

half,  ligh-^gray,  thick-: 
"'  ^  Ditto  9.0+       Limestone:  hard,  brownish-gray  i. 

wea-:  ).  thick-biddec'  ^° 

to  i.-t>  -.  ^init  form.^rlv 
ADproximately  50 
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1)  Rock  name  (noun  only) 

2)  Adjectives  describing  composition  (phosphatic,  calcareous^ 
micaceous,  argillaceous,  cherty,  etc«) 

3)  Adjective  and/or  adverb  describing  size  of  oolities,  pisolites  or 
nodules  (on  the  Coal  Canyon  section,  pp,  25*3U,  this  precedes 
instead  of  follows  the  adjective  describing  composition;  the  usage 
given  here  is  the  one  we  will  fellow  in  the  future.) 

>8  mm.  —  nodular 

I4  -  8  mm.  —  coarsely  pieolistic 

2  -  li  ram.  ~  finely  pisolistic 

1-2  mm.  —  very  coarsely  oolitic 

1/2  -  1  mm.  —  coarsely  oolitic 

l/U  -  1/2  mm.  --  medium  coarsely  oolitic 

1/8  -  l/l  mmo  —  finely  oolitic 

<  1/8  mrr.o  —  very  finely  oolitic 

kj   i^aj3G&i?ie3  £iic:/or  aaveros  descriomg  crystaJ"" 
texture.  Sandy  texture  may  be  defined  by  th 

define  oolitic  texture  as  given  above  (the  adveit^s  adapted      ^u 
to  the  Weiitworth  scale);  crystalline  textures  may  be  descri.1  e^ 
follows  i 

>li  rifi.  —  coarsely  crystalline 
1  -  li  mm.  — medium  crystalline 
<  1  mm.  — =>  finely  crystalline 
grains  too  small  to  distinguish 
separately  •—-  dense 

5)  Hardness  (use  only  terms  crumbly,  plastic,  semi -plastic,  S'Ji't, 
medium  hard,  brittle,  and  hard) 

6)  Color 

7)  laiciai-jss  vi  LQaciiig: 

>loO*  —  massive 

0.2  -  1.0*  —  thick  bedded 

0.02  -  0.2 ♦  —  thin  beddec". 

<  0.02'  —  fissile 

8)  Fossils 

9)  Irregularities  in  lower  contact 

11)  Lenses  or  concretions 

12)  M.'irimiJ'r'  ?rse  of  fr     3 
1,  .uuai'Kti 
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If  n>ore  than  one  rock  type  is  present  in  unit,  give  names  «>f  all  or  of 
orincipaL  rocks  first,  then  describe  each  (from  oldest  to  younpst),  gi^-f 
fSst  tS  t^cLess  (not  distance  above  base),  adjectives  in  ^^^^  order  listed 
abo^,  and  the  noun  last.     Indicate  doubt  in  accuracy  of  any  P^f  "i?"  f  ^^«- 
crlpUon  by  a  parenthetical  query  (?),  followed  by  anotJier  puiictuetion  mark. 

Punctuation 

The  rock  name  should  be  followed  by  a  colon,  «ach  adjective  followed^ 
a  comma,  and  the  whole  statement  closed  by  a  period.    Additional  s  can 

be  stated  as  separate  sentences »     If  more  than  one  reck  typ^ 
close  the  description  of  each  with  a  sfani-cclon,    Worcs  com. 
ymit  modifier  are  hyphened  unless  the  Tirst  word  is  an  advert) 
or  the  first  word  of  a  three-word  modifier  is  an  adverb  and  p.oi.xi_  j: 
second  (ocg.  thin-bedded  raudstone;  ver/  pale-brown  1:    ^r-ont 

General  advice  on  conip5sition  and  8ty;;.e 

The  rock  description  should  be  grammatically  cor-ect  ew 
necessarily  be  telegrapblco     A  description  containing  no  pl^ 
'?^ng  a  Tiyetery  introduced  througii  confusion  of  c:ntect^ 
dtion  or  i^iisuse  of  words.     "Suggestions^  to  Authors"  should 
by  those  preparing  the  deacript.ons »     '-ho  i 
ax«  bc-sed  on  critical  reading  of  previously  writte..  .    -    -,.- 
nine  as  well  as  those  cf  others o 

Make  or  ritive  statements «     V-  '^^J  " 

fossiliferou..  ^.   aon-oolitic  in  the  f:  S'Sripl 

to  record  such  observations  in  the  fiel.do 

Avoid  <-         -aions  indicating  transitions  when  locua  c.  not 

definedo     I:  of  sa^ag  "soft  tc  hard"  say,  e.g.,   "soi 

hard  in  upper  0.6' "  (for  observed  greditionc   In  hyrdnoss)  c 
hardness  is  unii'orm  and  Btat€!m6nt  is  msant  to  indicat;  a  h. 
be^iween  soft  and  hard.     Similarly^  sa,y  "grayish-brown'  inste. 
brown,  or  "giay  to  brown;  or  "gr  ^  brown"  if  unit  c 

If  a  comparative  ejqsression  is  i..Ho...ai,  be  sura  that  i  -     - 
parativeo     Instead  of  saying  "plastic   to  silty"  say  "clayey 
"plastic  to  earthy"  (depending  upon  whsther  you  wish  x,o  desci.x.. 
grain  aige  or  in  hardness)© 

Don't  give  incomplete  description 3 — "f 
through  the  word  "mottled",  that  the  uiit  h^^^  . .  ^^      c.    ..   ..-  -       - 

?age  o."  '  "   '"'^" 

...  „./e  ten.  _ 
to  be  ambiguou  a  desc 

in. 

■n  a  dt 


^T  ^  TV 
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described  as  a  "limonite  concretion"  or,  inasmuch  as  the  identity  of  the 
mineral  will  generally  not  be  known  Crom  field  examination,  as  a  "strong 
brown  coating »"     The  description  "sandstone:  makes  heavy  bench"  is  probably 
clear,  but  would  be  equally  correct  if  meant  to  describe  its  potentialities 
for  use  as  a  park  bench,     "Heavy  beddec "  similarly  describes  a  -    ' 

actually  intended  by  the  author.     «3anc"  and  "streak"  refer  to   .,.-  ^ ^ 

features  and  should  not  be  used  in  placs2  of  "layer"  or  "bed," 

Some  words  aamio  no  variation.  "Urique,"  "sharp,''   "abrupt.,"  can  be 
nothing  but  ^mi.G^ie,  sharp,  or  abrupt.     No  "very's"  or  "slight: .y's"  are  allover 

If  you  wish  to  liken  the  unit  t*:>  tnother,  say  "like  bed  —■■■     ^  "lar 

t^  — ,"  not  "same  as  bed  —- "  or  «cs  bed  — •"     "Same"  implie.i  d^rli, 
through  faulting o     Use  "overlying"  or  "underlj-ing"  instead^f  \  r 

"following"  when  referring  to  an  adj.3C€;nt  bed..     Use  ^    -  ^~  --•^•' 

rather  than  "present"  in  the  description  "mudstonej 
greenish-gray;  some  red  shale  present.^     Use  ''interbedded"  ox 
instead  of  "intermingled"  when  describing  an  tilternation  of  l^y^iL. 

"A  preposition  should  not  be  ustid  to  end  a.  phrase  with,"  a^cid 

be  used  as  a  verbo     Instead  of  "wj-           ;:  bla  th  phosph 

1     "mudstone:   black;  contains  pho^  .  ..  -c  bra^i..  >"    "     Ins. 

.^,  with  strong  brown  stains  alon^  ::oints,"  r:  Istone:  black; 

brown  stains  along  JointSo"    Where  possible  ure  34                         ^-^ 

of  verbs  in  the  description o     "Sil-*  -  — j  :  exh  >^  ..  oidal                  --,:.. 

\rovld  \b  more  simply  stated  as  "s!             les  s?  f  weat 

in  the  following  --  -^hed  dejicidptiona  shouT  •    ,,    -v-  ^^nti 

"cc..  r     .,  cliff-former";      'One:  buff,  so.t't,  a  i" 

-s':onej  looks  as  though  it  is  in  p}.ace,  bi.t  this  not  sur 

Ick-red,  an  inconspicuous  gra;  "--  '  ^"  ■^-^^-^t  <•   -oy  t^  ....  „.        .  - 
/^  jst— or  -was  the  author  only  s 

Columnar  sections 

The  columnar  sections  (pp-  38  Bxxd  3i?)  wiJl  be  pit  t-led  or. 
and  will  be  a  concise  assemblage  c*"  •  -"^  '-  --  ""^y  all  Jf  the 
will  bo  published  or  at  least  plf.  3  ?8  soon  as  e 

including  analyses,  are  gathered 
modified  by  ?  'Aon  provided  r 

t -„»>-.  Ar  -fts  wi -  j.ely  be  prepare- 

1  and  should  be  prepared  in  the  field. 

Written  cietcripticn 

.iOUT) 

as  th 

on  an  U.  lecuii-e 


to  v:.0j.LnL 


DEPA(?TMENT    or   TME    INTEeiOO 


f^0«      Cwr  c#n» 


t-.tholot^K 


Doscriptu: 


wstoo*     ddomit*.,  hord,  blouk.  mo^Sivc 


O.A       MvxJsrone     micoceoui.  sotT,  bfiiMniUt-blaciL,  l^in-bedd^iorodMrnyn  rTm>>MDn«Mi)Tt  Hi  CoU  n& 
j.  .  A.lJl»J.ifc,-  . -     -  .     .      .  .__^     _.  .      . _     ___  .    . 

^Alllk,     imd    vHqKMy     .  n\fnr»^\i\,    ..__._.  _     ,,  _  _  

jii^htly    i.qKqrgo'^     CtJBR-  __. . .   _  _ 

M^Jcl»tor^r    iliiMti^    micocvoui.    vjtT   bror«fn»h-t*Qtt.  fiwici   qraitcj   l"rom  TTx»0»twv    b«lo«sii 
Mn^Miy   CQk.gr»<xft  tn   UPPgr  port 

mprt  LOOfatlM   Joiit,t  end    ^^lQr>tlY  LOlcarenm  in  uppar  part    Fnt.  ^t^  nn.  A-T  tjy^  4«;^       


tii'i-dui-k  ona  QrC| I Mu< eous. 


.  rwnd 


T1iK.t-b«fddtcJ 


I  ocatWd;  '.'uger  ajH 


''tioiptiotv  fCiJi     *'inffl^    oolitx.     slKjfrHy   fTiitQCeoo^  m*d>wi  hMr(t,dtirt-<jrQw,  ttiMiAlSdUtfO. 


,  0PD*riilAwrijmin90*rt.  (•s*  i 


______         Mai-8    oluik    t|lin.bw^«ii," 

Ci^mtuins    phoiphutu   ^'l  nWium  ojOf*«v  vxxitic,  rwfd.    liarku-^rt^    iiP't^TorM  l*mao-0»t*-    tr»<.k. 
ijot  .lAJtmiiui.        __  .  __  ____ 

Phi::-»(»tuf«  ro-n  •irvJ    ptiDip*\iti-      iTnj<it*or»i~OAflfin»t^  ool  tit,  .ff<T  Dtoct ,  Tt)hn'MC<]«4    pnosi*iaK  rotk; 
^  ■  ■      .nJ  rrM-ii>-..f I- ■•  oSft  ,,r-,    d      ■ 


eiSi 


••ttnr,  osurtuio  b-,  O..  W 


phc'ipNjtT  roa^MH 
pSfl 'ilnjhW'v   CMlcor*oui,  mcdiuTi  rtort^  brr>r>iniWw*jL' 

ri>»ly     Uj    twonwlv     ^X»iri'^,  tToinWi    DlOtt.   ttlitk-  b»da»U    ph<Hphpl'«    f*<» 

"T^o^iii^rvTijCtTanJ  i;m»*tof><ll.ii+;j  »(^,m  c^AwtTb  Vounysfl  QtrfTi^Sff  ttTaQ(^^r;ro9nT;r 
trumttN.   aa<.tlv.«1),  rh'»i-btM«0   j'lioiphot*  roct    OJ  H.fimiy   re  i.oo«il(*v   opUt-c.  (  jUutso...,  , 
CTv  ri-cx^    bi«tt  ttMn-tMel<l«d    p»-io*»<titit*   rtx^.W  H.  fin.i,  t  <oOQt-uW  Ootitit,  c  n^^Mii^u,  btock 
'Mm    txortta  ptwnpntrtm  rock.azft  f^,ooc«»j*,   w>n  t>rt3*io.»rv*«(.£    (>''mW    muJsTcra  alO  or<) - 

l:nJ^^tJl^,    01a-.»     p^a^pl^Qt^    rocliOt  A  0<^itlMA9>n  .  tVinT  dorkr<)rav    IwrU'^hxw,  firvlf    K,   COOrK  N 

Wi-tK  tr^mbty.  DiQt.i   prys-ytJi-iat^   [<>>■■_ . ^ 

lAjQitone^  low^rf  I.  il.tifKlv  oo(itii.,p»iosp*»Qtx,m*d*jiT)  hot],  brtw^nni-bkif^  t*(t»i,  niin-t>nWed, 
-_'^.4r'  fTO_ni;Tiud*.t<jii»  Orkv*iL>pp»f  c^trt  wtt.  mofT  rf^T    b«W^i}- 

Vh>tfc  t>«d4<a  iiiU()iron<.U3n>otr  Motk  fi>»U«  mud-iT^iO.Wc  f.  uU  ar^om,  HOrO,  Qr^,•J,^^- 
br^«n,  tn.ctt>«Mfd  niud\ror\*.Ci.«H  T'n*i-,  uol'l-.t  p(-Hj*»-tu:»-..,  »f^  »•».!  f■l^^TW  rrnJ.^.!fcii«, 
couor^oui,  hurd  uravi^f'-fcf*^-*".  tt*n-l>eod<(i  Mn>*r>jn«  Atftt*  i.ik\>  ooiir.t.  ^ott  dvuk  i>v..i* 
PhUM'hcT*  r^>.fccxof*  ^alcoraous   *i<jrd  oru-^ith-OroTtn    rhuj  bfJdM  mwctitonu  o-Oihtirwi^ 

',   l*<Jili,  "   '•-»-t>^>l»l»'l     CoMdiH    riv^i^DlH     lotTlifUJff    0+   tintflv    i>0'lt«. 

phOlp^WltK.  <1llpr.C4l   nodoiO':>  opto 


B«d         Sompt*; 


t^-106      OWlL-9  *T 


PfO^         b.  0,       AUOj      FPtOj 


ohPsurvjiT*   'o 
Wod^roii.-^    ttort:     btu^k,  rTmJ.b«W*d.  Cent. 

'n    d'QrT.«r<f     Ljfi    i^'P.t''    -iurro^a. 

Ki«d  iron*'  hu^y,  oiosi  tr^L-L'^Ji'   ' 


?>4«4i_ 


'Oiiii--,  ph«p 


Wluditon*   I 

^Yi>*"    111  ty  uyp*  r  gasft   pTO"-"    Mfii'Ud.t-suiurw  rrt.oti*"*  nu«M.  f.it^wvrv^tiih  cojtB*.-  o'l  jump 
•-v«r*   afw     lOLolU    fio*N      vodfu- 


Sor"*   mydjtgne     toy«r* 


a...i-iiB»t    iriikk.i't  ft  luiiui     Iwtrwl    Wfnpufl,    V,£»iit.   'onTv-l    ifrjjju'ttr 


Stonr    unj<U«*ciu*,    tUrti,   tymrtrttxt  • 
xffl    hard   in  uLVirU,4a     pol<-y(ll»* 


Kvn— C4MtiO>j*-— on.  jituiH^^ — — ^ — 


rij  fiiw»y  oot>>ic  DUo^phoTiv,  i.a|Ka-«»>V  »""  PWi-n.  \viifil  rTiiii  iMdiO'  lOMvr  <.*iiiri>vr  inus-j.  fh»» 


'.n,h,oH, 


..pho^pnut^  i.vt  I 


•-.  OfiOkpnatii    vott.    WQOt '.•.(«,   thill   09CaM   qrud»\  t'Om 


thnM«d  virr>   hu^-j  ooIiTil  in 


non*  IP- 14-       }nLM-*4-4T 


.OSO* ELli^ 


aivor«cxi^.  macum  hord   brOw.ii.>ti-iiW«>  v»t<tJ    'hin-bwaaBd.  uv>pw ft^ft.TTwt  mm- u«J(j« 
ktJ,»onv  ond  phoiriior,  rotk     ubout  iorT,  »i»-Ot.  *t     kiycr-.  .it  onscuftiiRj   iiwJ.<,rn  ^ogi^hj  iwilv. 


r  0.1  H  .iO.Jul.jr_ 

u,n'    ttlffoi'ti  ■  lev- 


eo       »tW*0^1 


P  19      ^fcM-4j-4-; 


VthV4* 

"  «-WH1-41 


k., « . 


LM-lt  «i 


MqO 


4^1 


3^8 


'..us 

o.ej 

<l  b< 

l.Oi 

0  15 

.-?.aJ 

.«Ji 

i.-to  . 

-s_:«  . 

VKi    ^ 

0  ki 

..,t 

i 


CO, 


rotoi  s 


lunihun 


Arid 


I         ! 


faction  vniioturiui  i^  V-E  McK«ly«y, 
DM  Larrubee  and  LE.'imrtti  in  June 
i'm    Samplad  by  V.F.  MtKelvievy  in 
June  1946  (numbers  2056-2061)  ond 
b>   E.A  6olbrondsen  in  Jons  1911 
(oil   ofhors). 


Chorocter    ond    composition     of    rocks    of     the 
PH05PHATIC    SHALE     MEMBER  OF   THE    PM05PHORIA  FORMATION,  COAL  CANYON,  WYOMING 
i«»c.1,  TaiN.,  R.1I9W.,   Lincoln  Coonfy,  W>yo.,-0'i  dst    limb  of   Sublette  anticline.    SompUs  \'EM-40-44  from   uonodlferocj 
uont  in  f««  of  adit  50  tett  oboMc  coupon    boHwn  onaortti    side;   all  otfitri   from    fr«nct>   or  bottoni    of  con^on   on  »outti  side- 
Beds  itrike  N.  ond   dvpIS"  ^osl". ' 


ChemlLOt  onolN/se  modr    b-y 
P.C.&v^.nn,  B.H.Oqvis, 
E.R  9r<<)q'i  ond  Morion* 
Sm»tti,  under  flie  suworvision 
of  F.  J.  Gro>j,  Tcnn^s^ec 
Volley  Auttiority, 


Uo 

Words  may  be  abbreviated  freely  but  the  abbreviations  ought  t^:  be  -aniTormo 
The  atteched  list,  ppo  li2-liii,  suggests  standard  abbre'/iations  and  can  be  modi- 
fied or  expaiKied  as  others  suggest»  Where  lack  of  space  prevents  :esci*ibing 
an  altarnation  of  rock  types  occurring  in  one  unit,  lamp   then;  together  and 
give  total  thickness  of  each  rock  typej  its  description,  and  the  a/erage 
thickness  of  the  layers. 

As  the  number  of  analyses  that  will  be  made  on  the  samples  f  r^m  d:     -it 
sections  will  vary  from  few  to  mai^,  it  will  be  well  to  make   -   f- - 
enough  to  accommodate  about  30  analyses,  but  to  ink  in  oolu 

Graphic  sciction 

The  graphic  plot  of  the  section  It-   its  most  i  -  e 

visual  abstract  of  the  section  on  which  correlatic.^   ^^^  -^  "^ 

uill  ultimately  be  based «  It  is  imp:>r^,ant,  therefore,  to  s 
characteristics  as  possible  of  the  varj.ous  roc;k  types  wj.thout 

The  sections  will  be  plotted  on  a  scale  of  1  inch  equal?  <  fp-a^  t^ey 

shcv      be  longer  than  about  iiO  i:ichea,  tho  Rex  ar.d  the  ? 
Dim      ill  have  to  be  plotted  on  onr  -  --  ■  —  -   -   ..  .-.v  ^ 

on  i:.  if  all  have  been  measured^ 

inch  to  Oo7  inch  (.0^$  for  soft  beds,  0.6  icr  riieaium  hard,  a 

To  facilitate  the  drafting  of  the  sections,  lithologir  ?  -^rr 

]■  i  and  printed  on  wax  cc         The  j  leaning  cf         .s  is 

Oil  dj.1   jji^pianation  attached  to  "  symbols »  It         '  "  ' 

many  of   t^eim  ors  to  ba  used  in  vi±ii   ct^er^o 

4  thin  bedded  midi.tone,  <in< 
^  '    '  been  cojt  •   •  •   - 

-  ired,  the 

number  or  numbers  on  the  blank  coltirr     iue  pencil  and  the 
lay  the  patterns « 

The  F2O5  and  V2O5  content  will      vm  as  a  bar  graph 
c*"  •-' -  lithoiogi.c  column.  The  body  —•. 

so  that  each  line  indicates  ^ 

Correlcti^cii  ci.fat^j 


Correla       ts  will  ahoi/  tf  -  and  latere 

ns  II 
herr  - 


'  '■  -^  -"  '-  ;ns  m 


The  lines  or  directl'^"-^  ■■"•'-^. 
be  selected  fir'.t  and  vd 
a  tiv 
be  t 
ptl- 

.^t  ty 

C 

variation  anc 


la 

Because  it  is  desirable  to  have  the  correlation  lines  as  nearly  straight  as 
possible  (and  not  to  zig-zag  over  the  country)  the  correlation  lines  will 
have  to  be  shuffled  around  a  good  deal  in  order  to  maks  the  best  selection 
of  sections  to  include  on  the  various  charts o  It  is  helpfiil  to  cut.  out  the 
lithologic  column  from  the  columnar  sections  {Jid  to  experim':^''  -■'■ '^  ■   r"-'ck 
charts  until  the  arrangement  best  showing  the  desii-ed  featu-        .evedo 
A  section  common  to  two  lines  of  correlation  £:hould  be  shown  at  their  inter-= 
section* 

The  columnar  sections  on  a  line  of  correl.atior.  should  b€     c  to 
scale.  A  mile  to  the  inch  is  a  good  horizontiJ.  scde  for  mo£      •'  '  •"   j 
but  larger  or  smaller  scales  inay  be  .:^c;uirod  jji  places »  The 
generally  will  be  five  feet  to  the  incJi,  but  Zdkewise  can  be 
beo  Both  vertical  and  horizontal  scales  shoul'ui  be  the  Bame  ^    j.  Cii*-  ».t:  ^ 
a  given  series o 

Tae  sections  should  be  1  -?'  •  -  -   -;  datir.  '-  -^h  can  b- 
should  be  one  that  can  be  rec  '  the  i      szici  sh> 

portion  of  the  section  showing  the  Laatt  laterals  vf\riation  ir        ro  In 
southeastern  Idaho  and  western  Wyomi.:\g   the  contiict  between  tY 
shale  and  the  Rex  best  meets  the  dst  an  requirtancntn  ai;d  vrill 
puiposa  on  our  correlation  charts  th^rci, 

lie  body  of  the  chart  will  conaiev.  of  grr.phlc  col^jnriar  &>  ctioriE  v 
any  written  descriptiono  The  ^^^  bar  grapi      be  omitted,  hovex'erj 
the  P2^5  content  shown  by  the  ph  '  '     'ock  .^  ::"'  or  ^'he 
and  in  nuin.bers  along  the  right«»h:      ,,ino  '"h''  ^ -i^K   <5«nt«v 
graphicallyo  It  may  be  necessary  to  devise  tcjchnic|ue3  to  shi 
other  fjleinents  also  and  any  s 

receivado  The  presence  of  fo ,..  . .;  -  __. 

the  right-hand  margin  and,  if  possible 5.  the  niimo  of  tl  e  foes: 
ising  the  fauna  will  be  stateci, 

Stratigraphic  correlatioTis  between  various  sections  will  bo  shown  ii-; 
solid  lines  vh  1  correlation  is  f  '  by  dashed 

correlation  is  ...... .dmate o  As  mary  «...   .■.^..^-.  Ixner*  j"'-^i~   

knowledge  permits,  though  discretion  will  hevjj  ^jO  be  ex(       ir:  p..     o 
avoid  impairing  legibility  of  the  chart  with  closely  spaced  linee. 

Wherever  possible,  the  correlations  shou.'.d  be  ch'=cVed  ir  the  field, 
Thj.8  is  best  done  on  mock       or  on  the  co'.i 
ndvanca  of  the  — ■'*^''"  of  ^r         '"^*  -^  ^  ^v  ~  . 
close  of  the  f        on  in 
the  latter  were  exposed  in  trenc 

Each  chart  should,  of  course,  i^cl.udc  rn  index  map  nho^r 
of  the  sections  shown  on  the  chairt,  incl  _     :  also  th 

l-.LLS   to  Bay,  e.acr,  ci 
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ABBREVIATIONS 

/ppearance appo 

Approximate ,.•...,....  apprc;:„ 

Argillaceous   <....> arg. 

Arbitrary arbit 

Average » .  - .  avo 

Pelow blw. 

Bliick blk. 

Blue ,  ...  bl. 

Breccia(ted) ..<,......  Bred   v^ 

Broken „ .» ., brok. 

Brown  ...,«. .........  bm. 

£2. 

Calcareous   ...'.......... .  calc^ 

Centiin«3ter ..  ..  cm. 

Chert , chto 

Chsrty , , .  chty. 

Clay „ , cl. 

Coarse ^ .. .    ......,...._,..,  cs . 

Coarsely , , ,  csly. 

Concrebicnfs) <rc'. 

Conspicutua „. ,,.,  cc:^^ 

Crystal(line)    .........  Xl(n; 

~T3ark   . .  .    . 

D-  . 

D. . „..  . „......,.....,.     .   ....o 

Dolomite , „  del. 

Elongate(cl) elon^ 

F. 

~^ault(3)    .. _ ...,  nt(f). 

Fine  ..  .      ...  f. 

F^    -? , -  - 

F .,.„...  

Foosili  .    . . 

F     ^  

Fr j  able 

Flattencju  at. 


1*3 

Graaa-Lional grcL.» 

Grade g^c  , 

Grain gi"- 

Grenule „....*,..,<,. ,.  grt  <  . 

Granular  .„ .....•,.. gri.Jr 

Gray -  - gy- 

Green  . . . . » > »    . .  o c  . .  grr  . 

H. 

""hard  »...« ■  •••••••••-••  hd. 


Indetenoinate 
Irregular  . . . . 

U 

Lairilnated   .  . . . 

Layer(s)   ...... 

Ler.ticulsr  . . . 


Light 


Limestone  . . . 
Lithology(ic) 
Louer  


r     3)  


.,4- 


""^^assive  . . .  . »       .......      ...........  n^fr^ 

Material 

Medium  ..«>...•■.•>•••.•••••     .»...,»*^.-.<.^^ 

Micaceous  - - . ,. . ,      ...........  ^ .  — 

Millime-iier  fiii> 

V'    - 


Oo 

'ooUte(s) ^<^ 

oolitic  ..  • ••• 

Pait  . 


Pl;,ty 


;fction .... 

S. 

"~Shale(y)    « « • «  sh? 

Silt(y)   (sv^r  =  )    „ 

Slight(ly) 

Spheroid(  s )    .......>,..  r  ,,■,-.  n ....  - £ 

Strong  1. .-•.•-  I.O....  stiX 

T. 

^ro\.  ard 


U. 

Upper 

""Very  . 


Wiuh 


low 


Not  cheoJ<:ed  . , 
Not  determine : 
Met  sample 1 


••••••  WK« 


^nraaea 
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June  20 p  1961 

Memorandum 

To:      Ragional  Geologist,  Dexrver,  Colorado 

Prom:     District  Geologist,  Salt  Lake  City,  Otah 

Subject:  Phosphate  sampling. 

This  discussion  is  linked  with  my  previous  memorandum  on  trenching. 
The  two  memos  are  a  review  of  the  report  by  V.  E.  HcB^lvey  titled 
"Description  and  sampling  of  the  rocks  of  the  Phosphoria  formation." 
iThat  part  of  the  following  discussion  included  in  quotation  marks  has 
been  taken  directly  from  McKelvey's  report. 

SAMPLING 

Ihe  rocks  exposed  in  each  trench  should  be  carefuiiy  aeccri-UGu . 
^^.rc^ling  may  be  restricted  to  phosphatic  and  vanadiferous  intervals. 

'e  the  phosphatic  intervals  are  not  clearly  defined  or  t^iiere  there 
is  doubt,  the  entire  dark  colored  part  of  the  Phosphoria  fc  Id 

'  ra  -^^rpled.  It  will  not  be  necessary  to  sample  the  non-phc„^ :e 

tbey  lie  between  phosphatic  beds  and  are  less  than  the  coarbined 
djacent  phosphatic  beds.  Any  sandstone  in  the 
on   should  be  carefully  examined  for  phosphate  c 
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limits  of  each  unit  chosen  for  sampling  should  be  marked  by 
ten-penny  nail  at  the  appropriate  spot  in  the  trench  we^^   ♦■ 
ad  base  of  the  unit.  The  number  of  the  sample  should  be 

written  on  a  shipping  tag  placed  on  the  nail  at  the  stratigraphic  base 

of  each  sample.'* 

Thickness  of  units  to  be  sampled 

In  the  phosphatic  and  vanadiferous  intervals  "separate  sam^lp.r; 
should  be  collected  from  each  lithologic  unit  0.5  foot  or  more 

smaller  units  ufhich  occur  as  partings  betweo 
aich  are  0.5  foot  or  more  thick;  lithologic  —. 
in  thickness  occurring  in  sequence  can  be  groi. 
ikness  of  0.5-1.0  foot  included  in  one 

.  .-^  -  ..  ^  feet  or  more  in  thickness  should  be  d 

two  or  iDore  parts,  so  that  no  more  than  5  feet  is  included  in  one 


Nature  and  size  of  sample 

"Each  saiap).e  should  be  cut  from  a  channel  or  bench  3-4  inches  deep 
and  6-8  inches  wide,  which  will  produce  15  to  40  pounds  of  rock  per  foot 
of  channel;  the  dimensions  of  the  channel  should  be  larger  in  rocks 
jointed  in  such  a  manner  that  the  edges  of  a  channel  cut  In  them  are 
jagged  or  irregular  and  can  be  smaller  in  rocks  in  ^/hich  a  relatively 
smooth-walled  channel  can  be  cut.  The  channel  likewise  should  be 
larger  where  a  sequence  of  samples  is  to  be  cut  from  thin  units  than 
where  they  are  cut  from  thick  units.  No  sample  should  weigh  less  than 
12  pounds,  regardless  of  how  thin  a  unit  it  represents.   Special  care 
should  be  taken  to  see  that  the  sample  is  representative  of  the  unit 
from  which  it  is  taken.  The  channel  can  either  be  normal  to  the  strike 
and  dip  or  at  an  angle  to  either  the  strike  or  dip.  depending  upon  the 
orientation  of  the  trench  with  respect  to  the  structure,  as  well  as  the 
type  and  degree  of  development  of  the  jointing.   The  channel  must  be 
cut  on  a  single  plane,  whatever  its  orientation  may  be,  so  as  to  obtain 
equal  parts  stratigraphically  of  the  entire  unit.   If  this  cannot  be 
done,  the  unit  should  be  further  subdivided  into  parts  in  each  of 
which  a  channel  and  a  separate  sample  can  be  cut  in  a  single  plane." 

Numbering  of  samples 

Beginning  during  the  1961  season,  samples  will  be  numbered 
consecutively,  beginning  with  No.  1  and  extending  as  high  as  necessary. 
If  more  than  one  party  Is  used  a  series  of  numbers  will  be  alloted  to 
each.   Sach  sample  will  be  further  distinguished  by  the  initials  of 
the  man  who  collected  it.   Hand  specimens  should  be  given  the  same 
serial  number  as  the  channel  sample  but  accompanied  by  a  letter.   Any 
additional  hand  specimens  collected  by  field  mapping  personnel,  etc. 
from  intervals  not  sampled  must  be  identified  differently  so  as  not  to 
conflict  with  the  sample  numbering  system.   Each  group  of  samples  from 
a  single  trench  will  be  assigned  a  lot  number  which  may  also  serve  as 
a  trench  number.   The  work  of  our  Branch  will  be  sufficiently  similar 
to  that  already  completed  by  the  Geologic  Division  to  establish  a 
numbering  system  that  will  be  compatible.   Previous  lot  numbers  have 
reached  the  1400 's.   It  is  therefore  suggested  that  our  lot  (trench) 
numbers  start  with  1500. 

Crushing,  quartering,  and  labelling 

To  reduce  handling  and  the  amount  of  material  removed  from  each 
site  the  crusher  and  splitter  will  be  brought  to  each  trench  site  where 
possible.  The  material  will  be  reduced  to  about  3^  pounds  and  placed 
in  a  quart  carton  or  other  suitable  container.   />  label  will  be  placed 
on  top  of  the  material  in  the  carton  and  the  top  and  side  of  the 
container  will  be  marked  showing  the  lot  and  sample  numbers.   The 
cartons  may  he   placed  in  cardboard  boxes  showing  the  lot  and  sample 
numbers  and  be  delivered  to  the  Survey  laboratory  in  Casper,  Wyomingo 
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"If  the  trench  is  far  f        d  it  may  not  be  practical  to 
transport  samples  away  from  ^..^  --.  ^..^h  without  crushing  and  splitting. 
In  this  case  the  rock  fragaents  should  be  broken  to  minus  one-quarter 
inch  size,  coned  and  quartered  on  a  sampling  canvas  or  in  a  Jones 
sr'  '  —  ■■■:'.      oduced  to  ''about  3^  pounds"  (in  coning  and  quar-r:  •  ~ 
07  of  the  cone  a^e  retained  and  re-coned  aiid  re-      .zC 

until  reduced  to  the  desired  size)." 

Hand  specimens 

a  of  aach  rock  un'      :.:\e   creiica  s. 
ThGs  in  paper  sample  :     ,  as  and  asset 

ii  ^xes  which  allo^  access  for  later  examination  and  ease 

o  ;sl  (on  outside  of  envelope)  r'      -  ,^.3 

a?  .  :e  unit  from  which  it  came,  ti._  ___..  ... 

serl  'channel  sample  was  collected,  the  formation 

geographic       ---a. 

Special  sampling 

localities  it  will  be  appropriate  to  ' 
•^^  '  trench  for  serai-c  '■-■'-•--■"-  spt-, 
a  re   is  to  augment  .:  ady  c 

•lie  -n  program  and  gain  a  regional  picture  of  the 

■  -"  the  trace  el -    '  "■  -  *  '^      ~"  - 

ion  -Jill  be 
.on  to  our  own  Branch.   Since 
"red,  the  quartr- 
^-'  and  stored  in 

opes  and  boxes  should  be  marked  "spec 


^  been  noted  in  the 


:is  in  the  r 


wX  *^  (~  1.  .'-  :J  ij  <^  ^\^&1 


■i.      '.■'-■i..i\j--z^a 


iQB,  av 

:>ped   to  the  v 
^e  retained  by 

.0  a  storage  cencer  oeexijuacea  cy   ll^ 
pro'^ram. 

fOSCORDS 

i  in  McKelvey's  report  should 


You  will  note  that  they  are  field  r.ot&  book  size.   I  question  vhethftr 
using  the  reduced  size  is  advisable.  The  reduced  size  may  encourage  the 
osaisaion  of  some  additional  notes  or  explanations  that  \re   need,  too 
many  abbreviations,  and  perhaps  writing  or  printing  too  sioall  to  be 
entirely  legible.  On  page  5  of  his  report  and  attached  hereto  is  a 
general  Inforiaatlon  record.  A  recosaaended  modification  is  also  attached. 
In  general  the  modification  is  sierely  a  rearrangement  of  items  ^/ith  the 
addition  of  data  which  should  be  helpful  for  our  inforoatlon.  (Xaitted 
frons  ray   form  are  the  parte  concerning  the  location  of  the  highest  crop 
exposed  in  the  Wells  formation.  Rex  soexDber,  etc.  in  relation  to  the 
trench.  To  gain  control  of  the  overall  deposltlonal  pattern  of  rocks 
adjacent  to  the  phosphatic  intervals,  I  would  favor  measuring  the  best 
exposed  stratlgraphic  sections  of  the  Wells  (upper  100  ft.  perhaps), 
Rfiiv  etc.  9     '  a  quarter  of  a  mile  of  the  trench  and  incorporate 
these  dac-  the  description  of  the  trench  section.  If  the  adjacent 

rocks  are  not  adequately  exposed  within  a  quarter  of  a  mile,  the  crops 
of  I*  '  "  etc.  should  be  described  at  the  trench  site  as  out- 
iir;  J  irfonoation  sheet.  The  field  project  geolo^:?.Ets 

issusie  this  asslgrsnent  because  of  its  contribution  to  tl 
iciiilu  ctudlee. 

The  time  record  shotrai  on  page  6  of  McKelvey's  report  should  be 
I  hope  such  records  v^ill  adequately  reflect  our  anticipated 


3  sample  data  report  on  page  10  is  priiaarlly  for  the  use  of 
.^  .,.,..  _   j^  appears  that  the  f orm  mat?*'  '  '  —  ~  — vised 
i:  form,  but  this  should  be  do.  X.  P. 

Moore  of  ■         laboratory.  The  sajaple  disposition  record  on 

's  report  should  be  helpful.  The  colusm  heading 
Albany"  should  be  changed  to  "Date  shipped  to 


On  page  14  of  McKelvey's  report  and  attached  is  a  tablt      Ir^ld 
description  of  rocks.  Consideration  should  be  given  to  the  lusr 

>Tm   to  standardize  our  work  throughout  the  phospha 

•.L't  dfccribing  the  trench  section  may  wrish  to  use 
\3   of  the  rock  description  tables  to  Incci 

ootes.  Re  should  coc&plle  at  least  an  «des|uate 
-.jn  as  soon  as  poaslble. 

-;i8C6  are  not  aoeignad  to  t      Id  ma^- 
.   .  -v   V  vossll  record  form  may  be  ne^:  .  .;•  .  The  1^;-;^ 
the  rock  units  may  utilize  the  table  for  field  dene 
'j   and  cooaaent  on  the  fossiliferous  strat- 

'  -nay  wish    -  '--  *^---il  collection? 
•:   pert  ice  igmant  their  jxc 


PREPARATION  OF  SECTIONS 

McKelvey  has  presented  an  excellent  procedure  uhich  v/e  should 
follow  insofar  as  possible.   He  suggests  25  copies  of  che  abstract 
of  the  section.   We  should  be  able  to  reduce  this  to  the  follo^/ing: 
copy  for  the  field  oiapping  party*  Denver  quadrangle  mapping  headquarters, 
Casper  laboratory »  Denver  laboratory  {'jhen  samples  arc  sent  for  aoa ly ses)  , 
and  Salt  Lake  City  office.   Six  or  seven  copies  should  be  adequate.   The 
time  of  completion  should  follow  McKelvey 's  outline. 

Final  report 

final  report  should  be  as  Inforiaative  and  complete  as  possible. 


:U   VU 


..cl   include  at  least  the  folloviing: 


1.  Trench  information  sheet 

2.  Abstract  of  section  with  analyses 

3.  Table  of  spectrographic  analyses  if  performed 

4.  Detailed  description  of  stratigraphic  sections 

5.  Detailed  columnar  section  (large  scale) 

6.  "nrduced  scale  correlation  chart   s'noijfing  correlations  v  ith  the 

nearest  trenches  on  two  sides 
Trench  profile  showing  configuration,  depth  of  weather iiig, 
attitude  of  bedding,  location  of  contacts,  faults,  and  other 
pertinent  data,  scale  of  1  inch  equals  20  feet.  ^   geologic 
sketch  map  of  approximately  1  square  mlla  around  the  trench, 
scale  1:24,000,  should  be  included  on  tho  trench  profile 
illustration. 

Copies  of  the  final  report  should  be  u^ocributed  to  the  ^  '    s^^-o 
office  of  Mineral  Classif Icatiaa,  quadrangle  project  files,  n 
program       irters  In  Denver,  the  trenching  supervisor,  and 
^~'"' —         "f  the  Mining  Branch.   Consideratlou  should  be  ^, 
.m   of  a  copy  to  the  Geoloi^ic  Division  piiosphati 
office.   It  is  recommended  that  the  report  material  be  released  to  the 
' -z   and  Industry  through  the  circular  series,  open-file  release,  or 
suitable  publication. 

Yor      /ish  to  sDodify  the  material  outlined  above  .md  uiiCiOubteUly  some 
ch  i.^^  /ill  be  effected  by  our  initial  efforts.   P^u^vp,  t:■^'.:•.   v  .» 
serve  as  a  start. 

The  crusher  and  splitter  seems  to  be  some  sort  of  an  enigma.   ''  ^-"e^v 

and  Bob  Gulbrandsen  state  that  the  equipment  vas  not  too  sati  ry . 

Th'             ji  seemed  to  be  the  time  required  to  process  the  s/imples 

Thcj  .  ...,<^w  ..   .,.  :.ng  the  trench  material  .^  '^'"'  ^  ^ ^ — '•"• -  ^  " 

then  crush  and  split  the  sanples  there. 

si  will  be  collecting  fewer  samples,  the  crusher  and  sp 

•^        •"^''*'—'       This  would  probably  expedite  th:    '  lep^r 

.OB   we  would  prefer  to  make  sure  «s 
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yere  from  representative  Biaierid,         :  of  our  eunmer's  vrork  will 
be  ic  the  Driggs,  Garns  MouotaiQp  ar-u       areas,  so  it  is  suggested 
that  the  crusher  be  transported  there  as  planned  and  used  at  the  trench 
sites  vhere  possible.   If  this  is  not  satisfactory  then  we  v/ill  find 
sowe  otliar  u?ay  to  handle  the  trench  sasiplea.  Please  make  sure  that 
Henry  Smith  or  someone  knox^rs  hov  to  run  the  contraption  before  it  leaves 
Denver . 


I  si     W.  C.  Gere 

WGG:famk 

A.*:t;9ci«a3nts: 

'  trench  information  sheet 
u..:;:,cn  illuc* :'  ti  sheet 


TRENCH  m\ME   AND  LOT  NUMBER 

State:  County:  Date: 

Township  and  range,  subdivision  of  section,  and  any  other  Informative 
information  concerning  the  location. 

Field  project  number  and  name: 

Project  geologists: 

Reason  for  selecting  trench  site: 


Structure: 


Time  required  to  dig:    Bulldozer—       Time  required  to  sample 

Labor-- 


Length  of  trench:  Av.  depth:  Strike: 

Thickness  of  beds  exposed:         Strike:  Dip: 

Total  thickness  of  Meade  Peak  member: 

Upper  shale  member: 

Nature  of  contact  between  Wells  and  Meade  Peak  member: 

Nature  of  contact  between  Meade  Peak  member  and  overlying  unit: 

Nature  of  contact  between  underlying  unit  and  Upper  shale  momber: 

Nature  of  contact  between  upper  shale  member  and  overlying  unit: 

Faults  and  other  structural  features  exposed  in  trench: 


Trench  section  measured  and  described  hv: 

Sampled  by: 


Trench  name  and  lot  number: 
Location: 


Sketch  map  of  the 
trench  profile, 
scale  1"  =20'. 


Sketch  map  of  about  1  sq.  mile 
surrounding  the  trench  showing  the 
geology  and  trench  location  or 
locations,  scale  1:24,000. 


This  page  should  be  drafted  so  that  dopies 
can  be  included  in  the  final  trench  reports. 
It  may  be  necessary  to  shift  the  positions  of 
the  illustrations  or  draft  them  separately  and 

n  in  the  back  of  the  report  with  the 
3^a>jii^v:  oCratigraphic  colunin. 


1^^^  i^..-^^ 


fM?^ 


.0^^ 


.'eS^^ 


